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OFF-LINE, AND THERE WHEN YOU NEED IT... 


FIRST TRUE BACKUP 
PREAMNIPLIFIER, 


TOWER MOUNTED PREAMBPLIFIER/ 
RECEIVER MULTICOUPLER SYSTEMS 
U.S. Pat. # 4,565,972 


SYSTEMS IN 
RANGES FROM 
450 TO 960 MHz 


Tower Preamp Test Cable ae | 
Main Transmission Line 
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TRUNKING, 
CELLULAR, 
GSM AND NMT 
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¢ Sensitivity improvement of 5 dB average 
Optional tower preamp test system 
High intercept points for reduced IM susceptibility 
Versions with specific rejection of cellular band 
Modular expansion of 4 to 32 or 12 to 192 channels 


Write for: BROCHURE NO, C1421 and 
“SYSTEM IMPROVEMENT ANALYSIS” (Lit. #02001) 


MULTICOUPLER SYSTEMS « SIGNAL BOOSTER SYSTEMS 
DUPLEXERS © CAVITY FILTERS ¢ RF SYSTEM PRODUCTS 
TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
TELEPHONE 716-549-4700 FAX 716-549-4772 (24 HRS.) 
A MEMBER OF THE BIRD TECHNOLOGIES GROUP 


The 10-site radio controller 


Gooseneck 
microphone 


Clock/audio-level/ 
cross-mute display 


optional 


optional 


Vega’s C-5111 10-line/4-frequency console 


ega’s Model C-5111 compact, eas- 
Vi rack-mounted, ten-line/four- 

frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual yolume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 

cost-effective and versatile C-5111 con- 
sole include: 


= SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


™ Separate speakers and volume 
controls for “selected” (TX/ 
RX) and “unselected” (RX- 
only) audio 


= GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


m@ TIMED MUTE switch to mute 
“unselected” audio temporarily 


™ Separate volume controls for 
each “unselected” line 


@ = Instant-PTT switches for each 
line 
® = Line-activity LEDs (function 
on all lines, selected or not) 
m Heavy-duty 120/240-V.. power 
supply (also runs on 12 Vac) 
Options 


= DCA-3 external three-line 
adapter for DC-format lines 


™ Gooseneck and desk micro- 
phones, headsets, footswitch 


DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ = Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


LIVMEGA I 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Volume 14, Issue 1 


The journal of mobile communications technology 


features 


10 Servicing pagers: The 

‘tinfoil’ tomb 

David Ludvigson 

Part 19—Use aluminum foil to 
build a do-it-yourself shielded 
room and overcome oxidation 
and breakage problems associ- 
ated with rooms made of cop- 
per circuil-board material. 
Proper earth grounding plays a 
key role. 


22 


Selecting dry air 
systems: Static vs. 
dynamic dehydrators 
Lloyd A. Keyser 
Air-dielectric transmission 
lines used at wireless commu- 
nications base station sites re- 
quire dry air to prevent volt- 
age breakdown and corrosion 
that may result from moisture 
condensation. 


Cold, hard facts—on 
snow plow installations 
Donald E. Koehler 

Keeping radio communications 
flowing among dispatchers and 
operators of snow removal 
equipment is much easier with 
proper installation and mainte- 
nance than with service calls 
during bad weather. 


Product/services 


showcase 

Use this section as a mini- 
catalog of radio communica- 
tions equipment and services 
offered by advertisers. 


On the cover; Antennas on top of the city hall 


in Kansas City, MO, serve a variety of public 
safety and local government agencies on various 
frequency bands. Installation of an 800MHz 


trunked radio system will consolidate many of 


the current radio systems into fewer antennas. 


departments 
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8 Technically speaking 
Harold Kinley, C.E.T. 
Are you a good “RF neigh- 
bor”? 


38 


Regulating technology 
Robert H. Schwaninger Jr. 
United we stand. 


40 


News 

Congressmen send letter of 
concern to FCC about pro- 
posed auction of 816MHz— 
866MHz frequencies. 


42 


New products 
CES Technologies is the 
“Readers’ Choice.” 


46 


People 


48 


Literature 


54 Classified ads 


72 Ad index/hot line 


Find advertisers quickly. 
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With 17 years of experience and a 
presence in 94 countries, Transcrypt 
International has established itself as 
the rock solid leader in mobile radio 

security. Transcrypt International’s 
comprehensive line of voice security 

products offers the key features to 
secure almost any mobile radio 
system: 


* Unsurpassed voice quality 
+ Patented Continuous Sync. Process 


» Compatibility With Over 1500 
Types of Radios 


- Affordable 


* Various Security Levels to Meet 
Your Needs 


* Compact Size 
» Minimal Power Requirements 
» Over-The-Air Reprogramming 


Applicable to Existing Systems 


If you have any questions about how 


Transcrypt International can secure 
your mobile radio system call: 


1-800-754-1488 


TRANSCRYPT- 
OM eT OR ie ete AL] 


} OW Rf RA aT eS 
4800 NW Ist Street * Lincoln, NE 68521 


800-228-0226 * 402-474-4800 * Fax 402-474-4858 
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ditorial 


High water marks on the editorial ivory tower 


It's been a typical day in the MRT edi- 
torial ivory tower, overlooking the Sears 
Auto Center on Metcalf Avenue in Over- 
land Park, Kansas. The mail brought about 
40 press releases, three newsletters, sev- 
eral magazines, an article manuscript and 
some correspondence, The fax machine 
rolled out another 30 press releases, some 
more correspondence and an inquiry from 
a possible first-time article contributor 
describing his proposed subject. The phone 
received about 40 calls, and because of the 
timing, we answered about 20 of them as 
they came in, and cither the voice mail or 
other editors answered the remaining 20 
while we were on the line or away from 
the desk. 

About a third of the press releases that 
come in the mail and most of the releases 
that come by fax have little to do with 
MRT’s subject matter. The magazine is 
on lots of press release lists where it 
doesn’t belong. [t's harder to have our 
name removed from fax lists than mailing 
lists. Which takes more time? Reading 
enough of misdirected releases to know 
to discard them, or finding and communi- 
cating with senders in an effort to be 
purged from the list? Who knows? Many 
fax distribution systems are automated, 
and many times none of the people with 
the organizations mentioned in the re- 
leases have charge of the distribution 
lists. 

Is this fax flow an indication of what 
will happen when we open the E-mail 
floodgates? That’s coming soon. Is the 
editorial ivory tower high enough? Or will 
we need waders? 

Some of the phone calls were from 
people who sent releases last week, check- 


ing to see whether they arrived and 
whether we will print them. That's a ges- 
ture we appreciate. OK, so a call such as 
that is an interruption. Every phone call 
interrupts something, even if only a day- 
dream ... errr ... | mean ... a contemplative 
planning interval. More likely the intense 
scrutiny and preparation of someone’s ar- 
ticle for publication. Yeeaah ... that’s bet- 
ter. But many phone calls bring opportuni- 
lies, too. 

Even though it takes effort to track re- 
leases to make it possible to tell people 
who inquire about their status in the pub- 
lishing process, these conversations are 
worth it. We sometimes discover opportu- 
nities for feature article coverage that 
weren't apparent from the release. (Other- 
wise, we make the call!) Occasionally, 
these calls help us to get off an inappropri- 
ate distribution list. Meanwhile, the appro- 
priate releases advance to print. 

Don't worry, by the way, about 
whether your phone calls, faxes or mail 
apply to us. You're reading this maga- 
zine, right? (Up to this point, anyway!) 
So it’s more than likely that what you 
have to tell us has to do with the subjects 
we cover. You're always welcome to get 
in touch. 


Senate hearings 

As we write this commentary on Dec. |, 
word is that the U.S, Senate may hold a 
hearing in December in which small SMR 
operators can explain their plight. Many 
of them have been blocked from expan- 
sion because the FCC granted licenses to 
so-called wide-area system operators that 
take up all available channels, despite the 
certainty that the wide-area operators 
never will construct systems on all of 
those channels—those in medium-size 
and smal] markets and in rural areas, for 
example. 

Why did the wide-area operators file 
for licenses they never will use? One rea- 
son may be to put spectrum on their bal- 
ance sheets as an asset with some pur- 
ported value that supports the price of 
their stock. Another reason may be to 
stifle the growth of small SMR operators 
so the wide-area SMR operators can cap- 
ture at least a few customers on the per- 
centage of licensed systems that might be 
built. 

We hope an airing of FCC policies and 
the effect they have on small business will 
persuade Congress to put the commission 
on a better course that protects the small 


SMR operators and makes it possible for 
them to grow. 


900MHz auctions 

By the time this reaches print, the 
900MHz SMR auctions will have been 
conducted. They were scheduled for Nov. 
28, but they were delayed by the federal 
government employee furloughs. 

It will be impossible for many auction 
winners to meet the specific coverage re- 
quirements imposed by the FCC unless 
they combine their businesses with incum- 
bent 9OOMHz SMR operators in large cit- 
ies within the geographic areas defined in 
their licenses. Isn’t that a hoot? You buy 
the spectrum at auction, but to keep the 
license after five years, you either have to 
merge your business with someone else’s, 
sell to that other operator or buy the other 
operator's systems. Who comes up with 
this kind of plan? This problem might be 
expected to cause trouble with the sale of 
spectrum for use in geographic areas that 
include large cities such as New York, Los 
Angeles, Chicago and San Francisco. 


* * * 


Radio service consolidation 

The FCC wants to abolish the old li- 
cense assignment system that separates 
user groups into blocks of channels in 
which they share channels with similar 
users. It asked for advice about how to 
reduce the present 20 radio services to as 
few as two to four, with one being com- 
posed of public safety users. 

The industry could not reach a consen- 
sus on this one—What a surprise! Some 
trade associations want to keep more than 
four services or even the present 20 (not an 
option, according to the FCC), and others 
are willing to see a consolidation to two 
services. Our bet is that the FCC will take 
the opportunity to cut ‘em back to two. 
Here's the division: 

Public Safety Pool — Local Govern- 
ment, Police. Fire, Highway Maintenance, 
Forestry-Conservation, Emergency Medi- 
cal and Special Emergency Radio services. 

Business and Industrial Pool — Power, 
Petroleum, Forest Products, Film and 
Video Production, Relay Press, Special 
Industrial, Business, Manufacturers, Tele- 
phone Maintenance, Motor Carrier, Rail- 
road, Taxicab, Automobile Emergency and 
Radiolocation services. 

All we have to do now is wail and see. 

—Don Bishop 
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Announcing TDMA-1000: The new 
Cellular Test a from Motorola. 


Great news: The new Motorola TDMA- 1000 & 
EAMPS and TDMA Cellular Test Set is here! 
Best of all, it’s portable, easy to use...and very 
affordable. 


The TDMA-1000 provides the flexibility to 
configure your own tests with results that are § 
quick, efficient and easy to read. Weighing less 
than 25 Ibs., it’s fully portable. 


To arrange a demo or for more information, 
call Motorola Communication Test Equipment 
today. Priced under $10,000 U.S. (list). 


TDMA-1000 CELLULAR PHONE TEST SYSTEM 


CHARGE 
MONITOR 
Hanne 


800-505-TEST TE S T (MA) MOTOROLA 


FAX: 818-365-5742, Dept. 439 Yor 1[ C al " =a! 
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C alendar 


1996 

January 

17-19—Mobile Communications Conference, sponsored by Frost & 
Sullivan, Westin Galleria Hotel. Dallas. Contact: Amy Arnell, 415- 
961-9000. 


March 


11-13—Western States Regional Conference of the International 
Association of Public-Safety Communications Officials, Riverpark 
Convention Center, Spokane, WA, Contact: Pamela Ratcliffe, 206- 
774-3583. 

17-20—Energy Telecommunications and Electrical Association, Dal- 
las Convention Center, Dallas. Contact: 214-235-0655. 

25-27—Wireless, sponsored by the Cellular Telecommunications Indus- 
try Association, Dallas. Contact: 202-785-0081, 


April 

24-26—International Wireless Communications Expo, Las Vegas Con- 
vention Center, Las Vegas. Contact: 800-828-0420. 

29-May I—Vehicular Technology Conference, sponsored by IEEE 
Vehicular Technology Society,Westin Peachtree Hotel, Auanta. Con- 
tact: Jim Worsham, 404-804-3543. 


May 


14-17—PCIA Spring Government Conference, sponsored by the Per- 
sonal Communications Industry Association, Washington Hilton, 
Washington, DC. Contact: Nancy Palleschi, 202-467-4770. 


29-31—Canadian Wireless, sponsored by the Canadian Wireless Tele- 
communications Association, Metro Toronto Convention Center, 
Toronto, Contact: 613-233-4888. 


June 

16-20-—-UTC National Conference & Exhibition, sponsored by UTC, 
The Telecommunications Association, Marriott Hotel and Bartle Hall 
Convention and Civic Center, Kansas City, MO. Contact: 202-872- 
0030. 

24-27—Supercomm, sponsored by USTA and TIA, Dallas Convention 
Center, Dallas. Contact: 202-326-7300. 


July 
11-13—Communications Expo/Show of the Americas, Miami, FL. 
Contact: 305-229-9992. 


August 

11-15—International Association of Public-Safety Communications 
Officials (APCO) National Conference, San Antonio, TX, Contact: 
800-949-2726. 


September 

19-21—Personal Communications Showcase, sponsored by the Personal 
Communications Industry Association, Moscone Convention Center, 
San Francisco. Contact: 800-326-8638. 


October 


30-Nov. 1—WirelessWorld Conference and Exposition, sponsored by 
Cellular Business and Mobile Radio Technology magazines, Orange 
County Convention/Civie Center, Orlando, FL. Contact; Susan Link, 
913-967-1969. 


November 
15—Radio Club of America, Communications Symposium, 87th Anni- 


versary Dinner and Awards Presentation, New York Athletic Club, 
New York. Contact: Ron Formella, 201-652-6811, 7 
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TY ALTERNATIVE IN 
COMMUNICATIONS 


AIRCELL” 
TECHNOLOGY 


Exclusively 
From Trilogy... 


Proven performance with over 1.5 billion 
feet of Trilogy products installed worldwide. 


Trilogy's AirCell cables are the only hermetic- 
ally sealed, low-loss air-dielectric cables 
available today. No pressurization is 
required, for a maintenance free system. 


Trilogy AirCell semi-rigid products, costs far 
less than corrugated copper cables. Lighter 
weight means easier handling, and lower 
shipping costs. 


Ease of connectorization, with no soldering 
required; cable installation is simplified. 


Also Introducing: Trilogy AirCell radiating 


Spe for By psi FIRS sos AIRCELL” Family By 
uildings, subways and tunnels, etc. Trilogy 


All AirCell products are available in both 
N TRE 
S0Q and 75. SENDING RIGHT SIGNAL 


Trilogyy 
COMMUNICATIONS INC. 
Cail or write for additional information: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
(800) 874-5649, (601) 932-4461 / FAX (601) 939-6637 
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echnically speaking 


Are you a good ‘RF neighbor’? 


By Harold Kinley, C.E.T. 


It is ulways a good practice and a com- 
mon courtesy to limit noise and spurious 
emissions from your transmitter lo a level 
that will not cause harmful or destructive 
interference to your “RF neighbors.” 
Sometimes this may be difficult to 
achicve—especially when frequency 
spacing and physical spacing of antennas 
are very close. This month we will take a 
look at some of the commonly encoun- 
tered problems and what goes into mak- 
ing a good “RF neighbor.” 


‘Me first’ 

One of the greatest difficulties in deal- 
ing with such problems as transmitter 
noise is the human aspect. Some people 
have the idea that if they were on a par- 
ticular transmitter site first then they have 
no obligation—legally. morally or other- 
wise—to accommodate other users. They 
will not assist in reducing transmitter 
sideband noise to a non-interfering level 
or to a less-interfering level—even though 
the interfering noise level is devastating 
the reception at receivers even 1MHz to 
2MHyz away, This is not a good “RF 
neighbor”! Fortunately, most people are 
not of this category. 


Maximum ‘raw’ power 

Then there are those who must have the 
absolute maximum amount of power they 
can muster poured into a high-gain an- 
tenna to achieve maximum effective radi- 
ated power (ERP)—without any bandpass 
cavities or isolators between the transmit- 
ter and the feedline. A few believe that 
even a reduction of 0.5dB to IdB caused 
by the insertion of a bandpass cavity or 
isolator might cause a serious reduction 
to the system range. Never mind that their 
transmitter noise is causing a I5dB deg- 


‘ISO’ TEE 


radation to your receiver! This is also not 
a good “RF neighbor”! 


Response 

Once a complaint of harmful interfer- 
ence is made, the owner of the interfering 
transmitter should respond promptly. Al- 
lowing harmful interference to continue 
unabated for days is not indicative of a 
good “RF neighbor™! 


Technical aspects 

Sometimes the technical aspects of 
solving an interference problem are easier 
than the human aspects—but not always. 
Extremely tight spacing of antennas and 
frequencies can make a transmitter noise 
problem or a receiver desense problem 
practically impossible to resolye—even if 
the owner of the offending transmitter is 
very willing to be accommodating. 

pm Example — A high-power paging 
transmitter, located at a mountaintop site 
and operating at a frequency of 
152.500MHz, causes severe degradation 
lo a receiver operating at a frequency of 
151.100MHz. To determine just how 
much degradation was occurring, the “ef- 
fective site sensitivity” test was run. (See 
Figure | below for the test setup.) First, 
with the offending transmitter off, the 
signal generator level was increased to 
produce 12dB sinap at the receiver out- 
put. Then, with the offending transmitter 
keyed on, the signal generator level is 
increased to again produce 12dB sinap at 
the receiver output. The difference be- 
tween the two signal generator levels is 
the amount of degradation the offending 
transmitter is causing to the receiver. This 
is the amount of extra isolation needed 
between the transmitter and the receiver. 
In this example, an additional isolation of 
1SdB was needed. 

There are two ways this interference 
could be cured. One is by the use of a 


Figure 1. This ‘effective site sensitivity’ test setup is used to determine the amount of degradation 
caused to a receiver by the offending transmitter noise. 


|<—— 400 FEET ——->| 


Figure 2. The offending transmitter and affected 
receiver in the example in the text have anten- 
nas with a horizontal separation of approxi- 
mately 400 feet. 


high-pass notch filter installed on the 
transmitter. Another is by the use of a 
bandpass cavity installed on the transmit- 
ter. Any filtering for transmitter noise 
must be installed at the transmitter and 
not at the receiver. There is nothing that 
can be done at the receiver to abate the 
transmitter noise. 

All transmitters are not created equal. 
Some produce much more sideband noise 
than others. Generally, the sideband noise 
is around 90dBe (decibels below carrier 
level) at 30kHz removed from the carrier 
and around 105dBe at |!MHz from the 
carrier. It should be noted that this is more 
than the legal requirement, but good, 
state-of-the-art equipment will exceed the 
minimum requirements by far. We can 
use these typical figures to analyze a typi- 
cal situation. 

In Figure 2 above the transmitter and 
receiver are separated by a horizontal dis- 
tance of 400 feet. The transmitter output 
power is 380W, which is equivalent to 
56dBm. It is easier to work with dBm or 
dBW—I prefer dBm. The line loss be- 
tween the transmitter and the antenna is 
1dB, and the antenna has a 9dBd gain. At 
a horizontal separation of 400 fect, the 
isolation between the transmitter and the 
receiver is about 55dB. The gain of the 
receiving antenna is 6dBd. The isolation 
between the transmitter and the receiver 
is reduced by an amount equal to the sum 
of the gains of the transmitter antenna and 
the receiver antenna. Now, if the trans- 
mitter noise is down by 105dBe at 


(continued on page 36) 


Kinley, a certified electronics technician, is re- 
gional communications manager, South Carolina 
Forestry Commission, Spartanburg, SC. He is the 
author of Standard Radio Communications 
Manual: With Instrumentation and Testing Tech- 
niques, Prentice-Hall, 1985, He is a member of 
the Radio Club of America, 
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A Powerhouse. 


Centurion is a technological power- 
house when it comes to the design, manu- 
facture and assembly of battery packs. 

Each battery pack is design engineered 
to exacting standards. Battery cases are 
expertly manufactured by Centurion’s 
plastics division. Each cell is routinely 
tested to ensure it meets or exceeds 
specifications. This strict in-house control, 
supported by strategic alliances with 
major cell manufacturers, is a key reason 
why Centurion battery packs are the 
preferred choice to power mobile 
communications around the world. 

Equally important is the power of 
innovative thinking. Centurion was one of 
the first companies to use flex circuits 
utilizing leading edge surface mount 


device (SMD) technology. Additionally, 
many Centurion batteries are available in 
nickel-cadmium, alkaline, nickel metal 
hydride or lithium ion. 

Regarding custom battery assemblies, 
unleash Centurion’s in-house capabilities 
by simply providing a sketch, drawing, 
sample pack or your Pro-E or Unigraphics 
solid modeling 
drawings on any 
medium—disk, 
modem or tape. 

A powerhouse. 
Tap into it. Call 
800-228-4563. 


Ve = 
P.O. Box 82846 


Lincoln, Nebraska 68501 
(800) 228-4563/(402) 467-4491 
FAX (800) 848-3825/(402) 467-4528 
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Servicing pagers: 
The ‘tinfoil tomb’ 


Part 19—Use aluminum foil to build a do-it-yourself shielded room and 
overcome oxidation and breakage problems associated with rooms made of 
copper circuit-board material. Proper earth grounding plays a key role. 


Photo 1. This is the northeast cor- 


IAL + 
nd wire is 


ner of an 8’ x 9' x 7' room with a 
fluorescent light fixture near the 
center of the ceiling. The walls and 
ceiling are gypsum-board; the 
floor is 8-inch concrete. 


Photo 2. Applying the shielding 
began by hanging 8-foot lengths 
of 15-inch aluminum foil directly 
on the wall. Overlapping pieces 
are stapled directly to the wall with 
office paper staples, 


Photo 3. A hole is drilled through 
the concrete floor at the northeast 
junction, and a 4-foot-long, 5/s- 
inch-diameter copper ground rod 
is driven into the underlying soil 
for an earth ground connection. 


Photo 4. The No. 4 grou 
bonded mechanically and electrl- 
cally to the foil at the juncture of 
both walls and the floor. Foil- 
backed tape is applied to the en- 
tire length of each section’s seam. 


By David Ludvigson 


“Servicing Pagers: Build a Shielded 
Room.” the first article in this series (Janu- 
ary 1994), described a do-it-yourself 
shielded room made of copper-clad, cir- 
cuit-board material. [ like to call it the 
“copper coffin,” because receivers “dic” 
when they are brought into the room. 

Although the original design works well, 
it is difficult to build. Moreover, extended 
use has revealed the need for several modi- 
fications, and sometimes individual “tiles” 
of circuit-board material must be replaced 
for the room to retain effective shielding. 
Corrosion and the inevitable cracked cir- 
cuil board require a “minesweeping” exer- 
cise with a transistor radio to locate RF 
leaks. 


Ludvigson is a technician in Houston. 


The copper coffin’s costs were largely 
absorbed in the acquisition of several 
pieces of test equipment, but 70 tiles at $6 
per tile (not including the intensive labor) 
added up to an expensive project. There 
had to be another way. 

Some tests conducted at home used a 4- 
foot cube covered with aluminum foil sold 
for home use. The cube was connected to 
an earth ground, and a transistor radio 
placed within it could not receive a 1kW 
AM broadcast station three miles away. 

The combination of a remodeling 
project at JJ Sounds and the maintenance 
problems with the copper coffin led us to 
try aluminum foil for RF shielding. 

Photo | above left shows the northeast 
corner of a room measuring about 8' x 9" 
with an overall height of about seven feet. 
A single fluorescent fixture mounts in the 
center of the ceiling. The walls and ceiling 
are constructed of standard two-by-fours 
with gypsum-board walls and ceiling 


placed on an 8-inch concrete floor, 

Construction began by hanging 8-foot 
lengths of 15-inch aluminum foil directly 
on the wall. Overlapping pieces were 
stapled with office paper staples directly 
to the wall. (See Photo 2 above.) 

At the northeast junction of walls and 
floor, a single hole was drilled through 
the concrete and a 4-foot-long, 5/s-inch- 
diameter copper ground rod was driven 
into the underlying soil. Without a con- 
nection to this ground, the surrounding foil 
has virtually no effect on receiver sensitiv- 
ity to AM or FM broadcast stations. /f the 
room is not fully and completely earth 
grounded, it will not work. 

By the way, just because an electrician 
says a connection to a ground rod is good 
does not necessarily mean that it is. Photo 
3 above shows oxidation around the clamp. 
Despite an electrician’s opinion, the con- 
nection was not grounded. The clamp had 
to be removed, the rod cleaned and the 
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If we can't find a’ 


ey 


oy) 


How about automated test solutions instead? 


Your company is striving to meet the 
demand for new celhuwlar and PCS ser- 
vices. But is your need being met for 
enough technicians to install and main- 
tain everything? 

Of course not. Which is why it’s up to 
you to wring every ounce of efficiency 
out of your technicians. Without the 
luxury of providing them with exten- 
sive training. 

Introducing a suite of wireless test 
solutions. See, we've automated key 
procedures for your most common 
tests — like mobile, cell site, and 
interference testing, plus spectrum 
analysis — so your technicians can get 
the results they need in minutes 
instead of hours. All with minimal 
training. For a variety of network tech- 
nologies including CDMA, TDMA, 
GSM, and PCS. 


*In Canada, call 1-800-276-8661, Dept. 220 


The HP 8921A automatically 
testing an Ericsson base station. 


But it’s one thing to get your results 
quickly. And quite another to get them 
accurately. Because in an environment 
where every elapsed second means 
lost revenue, count on HP wireless test 
systems to have the performance spec- 
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ifications you need to assure that 
you're getting the results you need the 
first time. So you can avoid costly 
retesting. 


Isn't that what you’d expect from the 
company that’s helped to launch more 
wireless services around the world 
than any other vendor? 

Why not call HP at 1-800-452-4844*, 
Ext. 1198 for a brochure on our auto- 
mated wireless test solutions. Unless 
you've got more technicians than you 
know what to do with. 


There is a better way. 


QD | 


HEWLETT® 
PACKARD 


So 
©1996 Hewlett-Packan! Co, TMSKDG65/MRT 


clamp reset to make a truly effective 
ground. Perhaps the path of the copper rod 
abraded the oxidation on its way into the 
earth. 

At this point, bringing a transistor radio 
near a grounded section of foil revealed 
some attenuation of broadcast band sig- 
nals, but overlapping joints were leaking 


RF badly. Passing the broadcast band re- 
ceiver next to a joint while applying 
enough pressure to seal the junction caused 


further signal reduction. 

“Ground” is one thing to a radio com- 
munications technician. To an electrician, 
“ground” is xeurral, and neutral may or 
may not have anything to do with an earth 
ground, 

With respect to the “tinfoil tomb,” the 
electrical service’s earth ground is nearly 
70 feet from the junction box used for 
power distribution to the shielded room. 
This earth ground consists of a 4-inch rod 


3amp 4.5 amp Jamp 10 amp 12 am 


Now Tripp Lite's 
line of DC power 


Tripp Lite DC Power 
Supplies earn you 
$1.14 MORE 
PROFIT PER AMP 
on average than 
Astron models. 


supplies cover the 
full range of amper- 
ages, including the 
popular 12 and 20 
amp radios. For Compare Tripp Lite 
dealers, Tripp Lite quality, service and 
support to Astron 
and we think you 


provides outstanding 
customer service 
before and after the 
sale. Best of all, 


will agree - the clear 
choice is Tripp Lite! 


— Ve 
TRIPP LITE 


[Ee POWER PEOPLE 


Ready for an alternative to Astron? 
Call and ask for Dept. PR 2 to sample 
a Tripp Lite DC Power Supply Today! 


500 N. Orleans, Chicago IL 60610 
Tel: 312/755-8741 Fax: 312/644-6505 
Faxback: 312/755-5420 
E-mail: info %tripplite@meimail.com 
Web: http://tripplite.com 


p amp 20amp 25 


‘ a 6G am 
amp 30 amp 40 amp 50 amp 6G amp 


Tripp Lite 


DC Power 
Supplies 
Now Available in 
12, 20, 30, and 
50 Amp Models! 


<a 


Tripp Lite Features: 


@Currentlimiting foldback 
for complete over-current 
protection 


@ Crowbar overvoltage 
protection 


WSolid state, integrated circuitry 


WHigh quality filtering for very 
low ripple/low noise 


B Fully regulated output main- 
tains 95% of no-load value 


@ Unbeatable product support, 
service and reliability 


@ Rackmount models available 


Circle (10) on Fast Fact Card 


Mobile Radio Technology January 1996 


driven into the earth and clamped to the 
conduit that extends to the junction box. 
Several mechanical junctions of the 
conduit were physically separated from 
each other, and a few showed a de short- 
circuit when an ohmmeter was connected 


Pager servicing series 


Part 1: “Build a ‘Shielded Room,” January 
1994, (All pagers.) 

Part 2: “Build an “IFFER,’” February 
1994, (Bravo, Bravo Plus, Bravo Express.) 

Part 3: “Frequencies, Coding Formats,” 
March 1994. (Bravo.) 

Part 4: “From Bench to Programmer,” 
April 1994. (Bravo.) 

Part 5: “The Receivers,” May 1994. 
(Bravo.) 

Part 6: “Elegant Simplicity,” June 1994, 
(Bravo,) 

Part 7:“Problems in Paradise,” July 1994. 
(Bravo.) 

Part 8: “406MHz-5 12MHz Receivers,” 
August: 4994, (Bravo.) 

Part 9: “150MHz Receivers,” September 
1994. (Bravo.) 

Part 10:“Taies Crystal Filters Tell ...,"°" Oc- 
tober 1994. (Bravo. Bravo Plus, Bravo Ex- 
press.) 

Part 11: “Microprocessor Board,” Novem- 
‘ber 1994. (Brayo.) 

Part 12; “Headaches (and Some Aspirin),” 
January 1995. (Bravo.) 

Part 13: “Mixed Signals,” February 1995. 
(Brayo, } : 

Part 14+ “Essential Differences,” April 
1995, (Bravo. Plus, Bravo Express.) 

Part 15: ‘And You Shall Receiver Knowl- 
edge ...,” June 1995. (Bravo Plus, Bravo Ex- 
press.) 

Part 16: “The Information Highway,” July 
1995. (Bravo Plus, Brayo Express.) 

Part 17: “450MHz Receiver Boards,” Au- 
gust 1995. (Bravo Plus, Bravo Express.) 

Part 18: “Logic/decoder Boards for Bravo 
Plus, Bravo Express,” November 1995. 
(Bravo Plus, Bravo Express.) 

Part 19: “The ‘tinfoil tomb,’ January 
1996 (All pagers.) 

End of Series 


Back issues printed within the past two 
years can be ordered for $5. cach, postpaid. 
Call customer service at 800-441-0294, Is- 
sues printed more than two years ago and 
individual ‘article photocopies are unavailable 
from the publisher. Individual photocopies of 
articles printed since January 1983 can be or- 
dered from UMI information Store, 800-248- 
0360. 


Editor's Note: David Ludvigson has made 
an arrangement with the publisher to offer a 
compilation of all the articles for purchase. 
He also is preparing a videotape with pager 
servicing information based on his articles. 
You can reach the author at Toltec Commu- 
nications Resources, Pasadena, TX; tel. 713- 
947-7660 or 713-946-5521. 


A Better Choice in LTR’ 


TRUNKING REPEATER MANAGER a MOOEL LT-4200 


* 1, Connect Sysrems Inc 


available early ‘96 


TRUNKING REPEATER/INTERCONNECT MANAGER 


MODEL LT-4900 


available mid '96 


No other LTR® controllers offer the immense features and low cost of 
our Dispatch, and Dispatch/Interconnect panels. 
Important standard features such as the front panel LCD display which shows User ID, 
Repeater Status, Diagnostics and more are simply not available in competing brands. 


FRONT PANEL LED. ALL LT-4200 DISPATCH FEATURES. 
REMOVABLE FRONT PANEL Lets you access all LINE 1 End to end (E/E). 

adjustments without removing from the rack LINE 2 E/E, DID or, E&M user configurable. 
or interrupting service. E/E and DID can operate in same panel. 
FULLY LTR° COMPATIBLE Operates seamlessly FRONT PANEL LED Shows phone number 
with brands E, U, T or Z. dialed, user ID, repeater status, etc. 
VALIDATOR will also validate non CSI controllers. FULL OR HALF DUPLEX per user ID. 
BILLING Accumulates usage time per user ID. COMPANDER per user ID. 

CSI BUS Allows you to program or download any BUILT IN -48V TALK BATTERY. 

LT-4200 / LT-4900 on your system through any REGENERATED DTMF OR PULSE DIAL. 
individual panel. TOLL RESTRICT & OVERRIDES. 

FRONT AND REAR R8-232 PORTS Allows connection INTER SITE NETWORKING. 


of an external MODEM, local PC or laptop. Allows 
local/remote programming, downloading and 


monitoring your system. MODEM 1200 / 2400 baud (built-in). 
MORSE STATION ID. MF SIGNALLING. 

UPGRADABLE TO LT-4800 Just add the interconnect CSIBASE see below. 

board, LT-4900 cabinet and firmware. VOICE PROMPTS Up to 7 messages. 


CALL DETAIL RECORDS Stores details of 6000 
phone call transactions. 


AND MORE 


CSIBASE is a powerful application for your PC which allows you to program, download and manage your 

and LT- . All programmed data for each repeater at each site is stored and can be 
viewed or modified off line and then quickly entered into the appropriate repeater(s) with a single call. 
Convenient programming and help windows guide and prompt as you set up your system. 


Call Ray Dashner toil free at today for the complete story! 
In Canada: Cartel 800-663-0070 
Eastcom 800-263-2323 


® Connect Systems Inc. Phone (805) 642-7184 
Ventura, CA, 93003 FAX (805) 642-7271 


CSI is a registered trademark of Connect Systems Inc 


LTR is a registered trademark of E.F. Johnson Co Circle (11) on Fast Fact Card 


- Five rolls 15-inch x 200-yard aluminum foil 


Five rolls 2-inch x 50-yard aluminum tape nse Be 
Twelve 2 x 2-inch; 8-foot lengths of construction pine 


‘Four sheets 4 x 8-foot, %-Inch plywood sc 


Five 2 X 4-inch, 84foot lengths of construction pine 


‘Total cost of major building materials ...... 


Two 4-foot copper ground TOUS sa sccsece 


Electrical work and materials sscess..tscn 


Total cost of electrical labor and material 


on either side of the mechanical junction. 

To improve the grounding, another 5/s- 
inch copper rod was driven into the earth 
a few inches from the “grounded” conduit. 
An 8-foot length of No. 4 gauge stranded 
copper wire was run to the junction box, 
and neutral, whatever its clectrical poten- 


tial might have been, was grounded. 
Electrical service to the “tinfoil tomb” 
consists of two independent branches, each 
on a separate 20A breaker. Four double 
outlets were used with sets 1 and 3 on one 
branch and sets 2 and 4 on the other. 
Aluminum conduit and junctions were 


abraded to maintain “interruption-proof” 
de integrity at each end before being joined 
mechanically. It is not enough merely to 
pass a green-coated wire through the con- 
duit back to the earth ground, but that had 
better be done, too. 

On each side of the ac line, in the outlet 
boxes, a 0.1.F, 600V bypass capacitor 
effectively reroutes to ground any RF com- 
ing down the power lines, Without these 
bypass capacitors, the transistor radio 
would “come alive” when passed near the 
outlets. These same capacitors render wire- 
less intercoms nearly worthless as a means 
of room-to-room communications. 

Photo 4 on page 10 shows the placement 
of a foil wrap around the No. 4 ground 
wire, This wire is grounded mechanically 
and electrically to the foil at the juncture 
of both walls and the floor, 

Foil-backed tape is applied to the entire 
length of each section’s seam. The seams 
could be taped with virtually any type of 
tape, but foil-backed tape maintains the 
visual monotony! Taping each seam pre- 
vents RF leakage through each junction, 


The floor 
Photo 5 on page 16 shows how a double- 


IDSPatch—THE WORLD’S Most ADVANCED 


workstations. 


Mobile Radio Technology 


January 1996 


Voice, COMMUNICATIONS 


tilities, airlines, rail- 
TB he public-safety, 
military and _ other 
government agencies 
worldwide have come 
to rely on Avtec for 
advanced, high-capacity 
console solutions for 
integrated radio/tele- 
phone systems. DSPatch 
is a color touchscreen 
console system that 
employs Digital Signal 
Processors (DSP's) at 
every line and worksta- 
tion. Its distributed 


architecture ensures instant responses, even in 
large systems. DSPatch may be configured to 
support from 32 to 1,024 external lines or operator 
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FEATURES INCLUDE: 


# User configurable screens 


# Conventional or trunked radio 
# ANI with call queue 
 Multi-format paging 
Simultaneous conferences 

# Many more 

DSPatch32, a 32-port system,is 
available for smalier applications. 
Call, fax or write for 
additional information or 

a budgetary proposal. 


Avtec 


4335 Augusta Highway 
Gilbert, SC 29054 USA 
Phone: (803) 892-2181 

FAX: (803) 892-3715 


IFR MicroCell-100 


Stellar Performance ~~» 


In Digital Phone Test. Techaiol 


AMPS & NAMPS Version, 


$8,495" 


AMPS, NAMPS, TDMA Version, 


The MicroCell-100 provides an innovative 

approach to testing digital phones by combining 

rigid test capabilities established by industry with 

sophisticated multiple function operations. The 

instrument is housed in a compact, portable and 

easy-to-use package making it suitable for both 

portable and bench applications. Several modes of 

operation are available to provide increased security, 

through-put and productivity. 

These include: 

* Auto-Test mode. 

¢ Manual tests of the transmitter, receiver and 
antenna system. 

* ID mode for identification of the UUT’s MIN, ESN, 
SCM, and Type (TDMA, NAMPS, AMPS). 

* Setup mode for user defined pass\fail criteria, call 
processing parameters and printer output format. 

* Results mode to view test results or output data to ...1n the service bay. 

printer. 


* Performance plots of transmitter power, receiver 

sensitivity, observed BER and VSWR. 

Memory for storing setup configurations. 

* Security protection for sensitive UUT and test set 
parameters. 


Compare size, performance, features and price of 
the MicroCell-100 and you'll agree it is the logical 
choice in AMPS/TDMA/CDPD instruments. For more 
information or a demonstration, contact IFR Systems 
today 


1-800-835-2352 


Included in the MicroCell-100's various modes is a 
myriad of features to enhance the instrument's ability 
to verify proper operation of a TDMA cellular phone. 
Some of these features include: 

* VSELP encode/decode. 

* 7/4DQPSK constellation. 

* Authentication response verification. 
* Alert Info (Caller ID). 

* Flash Info (Message Waiting). 


CRAFTID wilh PRIDE co 


IFR SYSTEMS, INC. 

10200 West York Street 

Wichita, Kansas 67215-8999/U.S.A. 
316-522-4981 / FAX 316-522-1360 
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Photo 5. A double-layer of foll 
on the floor is taped and bonded 
to the wall foil. Crosspieces will 
support the floor deck. 


layer of foil is laid, taped and bonded to 
the protruding wall foil shown in Photo 2. 
Liberal use of foil-backed tape virtually 
hermetically seals the flooring to the 
walls. 

John Espinoza’s custom woodworking 
provided an interlocking 2" X 2" frame 
and filler crosspieces to support the 4-inch 
plywood floor. Foil-backed tape covers the 


with a ud" 
battery 


“Our equipment worked fine — 
it was our batteries that caused 
the problems. Now with 

Cadex, I won't grab a 

battery without making sure it 
had been analyzed.” 


(CADEX)}) 


January 1996 


Photo 6. Foil: backed tape covers the bot- 
tom of the 2"x2" floor frame of interlock- 
ing crosspieces to maintain bonding even 
if the underlying foil becomes abraded. 


bottom of this frame to maintain bonding 
should the underlying foil be abraded. (See 
Photo 6 above.) 

Photos 7 and 8 above right are fefore 
and after views of the southeast corner 
during construction. 

Applying spray-on adhesive, Irving 
Johnson and John Espinoza covered the 
exposed ceiling (Photos 9 and 10 on page 
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Photo 7. The southeast corner 
before shielding. The fluores- 
cent light fixture requires by- 
passing and bonding to the foil. 


Photo 8. The southeast corner 
after shielding. The foil, floor 
support lattice and electrical 
service boxes are put in place. 


18) and then placed the foil. (See Photos 
11 and 12 on page 18.) Again, these over- 
lapping junctions were stapled and taped 
to prevent RF leakage. 

The dangling fluorescent light fixture 
was bypassed with capacitors (using the 
method described earlier) and bonded to 
the ceiling foil. A receiver picks up 
some residual hum near the fixture, but 


CADEX 7000 
Programmable 
Battery Analyzer 


CADEX ELECTRONICS INC. 
CALL: 1-800-565-5228 FAX: (604) 451-7991 


Performance Antennas 


For Voice and Data Communications 


Cushcraft/Signals has been building antennas for over 40 years. We offer a full line of base 
and mobile antennas that span a frequency range of 25 MHz to 2.5 GHz and a price range 
just as versatile. We are continually improving and expanding our product line to meet the 
demands of this dynamic market. Whatever your needs, chances are we can help. 


Welded Yagis 

Performance, long-life and 
economy were the design 
goals for the PC Yagi series. 
All welded construction means 
quiet, trouble-free operation. 


* All-welded joints 

* Sealed feedpoint 

* Pigtail feed 

* 6, 9, 11 & 13 dBd models 


Fiberglass and Polycarbonate Omnis 
Available for 800 & 900 MHz, 1.4, 1.8 & 2.4 GHz 
Omnidirectional antennas are available for all of the high 
frequency services from trunking and cellular through PCS 
and 2.4 GHz spread-spectrum applications. 

* All-weather performance 

* Choice of connectors * Cost effective pricing 


Mobile Antennas 

Cushcraft/Signals offers a complete line of mobile antennas 
for all applications from low band through PCS, Standard 
designs are available for delivery today from your favorite 
distributor, 


UTRALUIN 


Cc A BLE 


Base and mobile UltraLink were designed specifically for 
communication applications. Low loss, ease of use, low cost 
and immediate availability are synonymous with UltraLink. 
See our catalog or call for details. 


 — 


Cushcraft/Signals supplies a complete line of base and mobile antennas. Call us or your 
tavorite distributor for fast delivery or our latest catalog. 


1-800-258-3860 : 
FORELEOU 2RO-S8G8 ‘ : 


Photos 9-12, John Eapinors (on the teft in the first two phen) and Irving Johnson cover the exposed ceiling with spray adhesive and then place 
the foil. The overlapping junctions are stapled and taped to prevent RF leakage. 


RF signals are virtually eliminated. 

Unlike the copper coffin, the door to 
the “tinfoil” tomb was simple to con- 
struct, Photo 13 on page 20 shows that a 
single layer of aluminum foil was sim- 
ply stapled directly to the door, folded 
around the door thickness, and then taped 
to secure the gaps. The door jamb was 
treated similarly, becoming in essence 
an external laminate to the existing 
woodwork. 

Flooring inside the “tinfoil tomb” is 
about two inches above the concrete floor 


at the entrance, so foil from the [loor was 
form-fitted around a two-by-four used as 
a threshold. This configuration provides 
melal-to-metal contact between the 
threshold and the door when the door is 
closed. The elevated floor was covered 
with carpeting. 

Next, a table was constructed along the 
north wall. This, too, was covered with 
aluminum foil and bonded to the walls. 
Over the tabletop, a layer of gray carpeting 
provides a bit of insulation from the foil. 
There is not much value in building a table 


that “shorts out” the circuitry being worked 
on. 

Photos 14 and 15 on page 20 show the 
equipment setup. From left to right are a 
Panavise’s mount used to secure various 
boards for servicing, a Ramsey COM 3 
service monitor and a KNS Enterprises 
Cushman multifunction POCSAG/Golay 
gencrator, 

The large black unit with the blue screen 
is a Tenma 72-920 40MHz dual-trace os- 
cilloscope. Atop this unit is the modified 
AM radio described in the February 1994 


Before You Buy Any Workstation 


ry, AG Wer very) ae 


apecific requirements, without changing personal ity PROMS. 

- The exclusive SCREENMAKER feature does not require the use of 
predetermined display modules or paging screens. 
Only the Ultra-Com PRO can completely program and recon- 
figure screens without software changes. 
Other systems claim "full programmability," but usually require 
firmware changes. Not Moducom: We claim it, and demonstrate it! 
Moducom helps you design operating screens for function, color, 
switch sizes and location...and much more, with the exclusive 
SCREENMAKER and CUSTOMIZER programs available only with 
the Ultra-Com PRO communications workstations.. 


Check the facts before you buy. Then check the source: Moducom. 
Cail or write for our literature package and free programming demo disk. 
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MODULAR COMMUNICATION SYSTEMS, INC. 
13309 Saticoy St., No. Hollywood, CA 91605 


(818) 764-1333 


Fax: (818) 764-1992 


Texas Office: 1824 Geneva Lane, Plano, TX 75075 (214) 509-8144 
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“Andrew Innovation... 
‘SEverywhere = 


Andrew offers everything you need to build the highest quality transmission line system. et 
In addition to HELIAX” coaxial cable, Andrew also offers a complete line of connectors, 3: é 
cable assemblies and accessories. Each is designed and tested to reduce intermodulation : 
(IM) and optimize the mechanical and electrical performance of your entire transmission 
line system, top to bottom, inside and out. 


NTT Fk 


Andrew Innovation... Put It to Work for You. 


i» CONNECT IT 


Andrew offers a wide variety of connector configurations and inter- 
face types including 7/16 DIN, 4.1/9.5 DIN and Type N connectors to 
accommodate any installation. 


PROTECT IT 


Andrew surge protectors, grounding kits 
and components provide the highest level 
of lightning protection available today. 
ARRESTOR PLUS™ Premium Surge 
Protectors provide true multi-strike capability 
delivering a cost effective, reliable, easy to 
install, no maintenance product. 


SECURE IT 


Transmission line installation is fast and easy with hangers 
designed exclusively for HELIAX® cable. Hanger Blox™ Coaxial 
Cable Hangers make the most efficient use of available space by 
arranging cable into compact, orderly units. 


es 


> 


WEATHERPROOF IT 


Andrew 3M™ Cold Shrink™ Weatherproofing 
Kits provide a long lasting, secure 

moisture barrier for cable connections and 
jumper-to-antenna connections with Type N or 7/16 DIN connectors. 


ANDREW. 


Andrew Corporation -~ 


Bo oar 


Tee eeehaeeey 


10500 W. 153rd Street + Orland Park, ILU.S.A.60462 J 
ba! e oe Sa eps os, vé 
ae 


[Ree rae A. 
—_ oe . -: * Mavi > ar :, - ere 
To learn more about Andrew Innovation, Call our Customer Support Center at 


Photo 13. Aluminum foil is 
stapled directly to the door, 
folded around it, and then taped 
to secure the gaps. The door 
jamb is treated similarly. 


article “Servicing Pagers: Build an 
‘IFFER.’” A Solomon Brothers SL-10 
soldering station (available from Micro 
Alarm Systems, 800-736-2999) provides 
temperature-controlled soldering conven- 
ience. For $42.50, it is a surprising value, 
and it includes a grounding post (guess 


Photo 14. The table for equip- 
ment used to service pagers has 
been built in the northeast cor- 
ner of the shielded room, close 
to the earth ground connection. 


where that is connected?) and multiple 
replacement tips. 

At front and center is the Motorola RTL- 
1005 radiation test fixture, surrounded by 
hand tools and repair aids. In the white 
box next to the soldering station is a 
jeweler’s loupe, a 10-power monocle that 


HIGH Q FILTERS 


NOTCH AND BANDPASS 


* Low loss 

* Broad frequency range 
30-950 MHz 

e Single, double & triple cavities 
for spot or wider band 
attenuation 

* Excellent power 
handling & 


temperature stability 
¢ Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


RAMSEY 


MOTOROLA 


4 SOLOMON 


(s ‘ 
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Photo 15. Equipment used for pager servicing includes a PanaVise mount, a 
Ramsey COM 3 service monitor, a KNS Enterprises Cushman multifunction 
POCSAG/Golay generator and a Tenma 72-920 40MHz dual-trace oscilloscope. 
Additional equipment includes an ‘IFFER,’ a Solomon Brothers SL-10 solder- 
ing station and a Motorola RTL 1005 radiation test fixture. 


attaches to the eyeglass bow, 
Project expenses are detailed in the box 
on page 14. 


How does it work? 

Preliminary testing shows little differ- 
ence between the copper-circuit-board- 
and the aluminum-foil-shielded rooms. 
Both require excellent grounding, and both 
provide about S0dB of attenuation to 
930MHz signals. With the aluminum ver- 
sion, copper oxidation is a thing of the 
past, and any RF leaks can be fixed with a 
patch of aluminum foil and aluminum tape. 

With both rooms, RF has to be piped in 
by coax connectors to bring in enough sig- 
nal for a pager to receive on-the-air sig- 
nals. Received signal strength on a pager 
is roughly equivalent to that generated by 
the Ramsey Com 3 when the attenuator is 
at full minimum (X1! scale with variable 
altenualor set al minimum), The room is 
effective. 
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MICROWAVE FILTER 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 
800-448-1666 + 315-437-3953 
FAX: 315-463-7467 
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No question about it -- 
the 1A2 Key Telephone System in your dispatch 
center is a real work-horse. It has given you years of 
reliable service and unparalleled maintainability. 


Lately though, it's become apparent that as your communications needs 

have grown, your 1 A2 system has not. Sure, you've been able to add lines, 

but the features that you really need to improve operator productivity and reduce 

workload simply haven't been available. Perhaps you've considered newer telephone 

¥ technologies, but have had reservations about the cost, reliability, and maintainability of 
these systems. At last, there's a solution to this dilemma: 


Zetron's 142 Comparible Model 4100 Telephone - 
Desiqned ro Meer the Evolving Needs of 
Tomorrow's PSAP Center 


@ Modular Architecture - The Model 3100 can be readily expanded as your dispatch requirements grow. 
Need more lines, operating positions, or autodial capabilities? No problem with the M3100! 

@ Simple Installation - Plug compatibility with many existing | A2 telephone systems minimizes installation 
cost and disruption. Uses easily routed 6- conductor “skinny wire” for connection to consoles. 

@ Priority Answer Key - Multiple lines ringing at the same time? One button on the M3100 selects and 
answers the highest priority line that has been waiting the longest. 

@ Supervisory Monitor - Maintains talker's original audio level with multiple operator's listening. 

@ Advanced Digital Processing - Provides +/- 6 dB of compensation for line level variations between 911, 
CO, and ring-down lines. Helps present a consistent audio volume regardless of line selected. 

@ Alias Dial (option) - Provides instant access to up to 320 numbers using alphanumeric names (e.g. “Poison 
Control”). Simply type the first few characters on the included keyboard until the full name appears on the 
front panel LCD display. Press “Enter” and the corresponding number is automatically dialed. 


(ZETRON). 


Zetron, Inc. 12034 134th Ct NE, PO Box 97004 Redmond WA 98073-9704 Ph: (206) 820-6363 Fax: (206) 820-703] 
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Bridge the Gap Today. Call Zetron. 


Selecting dry air systems: 
Static vs. dynamic dehydrators 


Air-dielectric transmission lines used at wireless communications base 
station sites require dry air to prevent voltage breakdown and corrosion that 
may result from moisture condensation. 


By Lloyd A. Keyser 


The process of selecting a system to 
supply dry air for air-dielectric transmis- 
sion lines must take into consideration the 
trade-off of initial capital equipment ex- 
penditure vs. the total labor cost of moni- 
toring and maintaining the system. 

Providing dry air may be achieved by 
using a low-cost, static, disposable desic- 
cator that may last several months, depend- 
ing on system volume. These units typi- 
cally have a low equipment cost but a high 
labor cost of monitoring and maintenance. 
The alternative is to use fully automatic 
equipment involving negligible labor cost. 
Other factors to be considered are monthly 
site access, availability of electrical power 
and the system volume to be pressurized. 

Four types of dry air systems can be 


Photo 1. A small, disposable passive static des- 
iccator with a clear viewing indicator to monitor 
the desiccant condition and a ‘/s-inch NPT fe- 
male pipe fitting for installation. 


used at wireless communications base sta- 
tions, Several of these also can be used 
with small] ecarth-station antennas and mi- 
crowave systems, and the last one is also 
appropriate for broadcast applications. 

Static desiccators provide dry air pas- 
sively. (See Photo | below left.) In a 
nonpressurized system, a static, passive- 
breathing desiccator eliminates moisture. 
As the system out-gases because of an 
ambient temperature increase, the air es- 
capes through the desiccator. When the 
syslem in-gases external ambient air, 
moisture is absorbed by the desiccant as 
the air is drawn into the system. Lowering 
the dew point requires many exchanges of 
air because the system cannot be initially 
purged by the static desiccator. 

The advantages of the static desiccator 
are low cost, quict operation, and no power 
consumption. The unit has no moving parts 
and can provide many months of protec- 
tion. The disadvantages are the annual la- 
bor cost to monitor the system and the 
change-out of the saturating desiccator. If 
it is not changed, the desiccator will begin 
to release moisture back into the system. 

Static desiccators are popular in earth 
station antenna systems. In general, one 
unit is recommended for feeds and com- 
biners with less than 1 ft’ (28 liters) vol- 
ume. Two units are best for feed and com- 
biner systems between lft’ and 2ft’. Two 
desiccators may be installed on separate 
pressure inlets, or they can be combined 
using '/s-inch NPT fittings on a single gas 
inlet. 

For microwave antennas connected 
back-to-back with waveguide as long as 
10 feet, one unit will suffice. In slightly 
longer runs, a unit at each end is prefer- 
able. The static desiccator mounts directly 
to any pressure inlet having a female '/s- 
inch NPT fitting. It must be mounted in a 
location that is easily accessible for view- 
ing and replacement. 

The typical service life of a system with a 


Photo 2. Hand pumps are lightweight, portable, 
and robust enough for extensive handling. 


If’ volume that experiences a temperature 
change of 10°C (30°F) per day is several 
months at 40% relative humidity. This life 
varies with the leak rate of the system and 
the geographic average relative humidity. 

Static manual regenerative desiccators 
can be used with systems containing as 
much as LOft’ of air. (See Photo 2 above.) 
Hand pumps containing desiccant may be 
considered as nonautomatic desiccators 
because there is no automatic replenish- 
ment of pressure to the system, Hand 
pumps are lightweight, portable air-drying 
systems capable of pressurizing as much 
as 30Ib/in* (210kPa). Moisture removal is 
accomplished by passing ambient air 
through a cylinder of silica gel desiccant. 
A color change indicates when it is time to 
replace the gel or rejuvenate the desiccant. 
The pump must not be used after the des- 
iccant changes color. 


Keyser is business unit manager for the pressur- 
ization product line at Andrew Corporation, 
Orland Park, IL. 
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“PVE NEVER SEEN SUCH A 
COMPLETE SELECTION.” 


Troy Olson 


Utah Communications 
Salt Lake City, Utah 


13,000 Products. 
Over 170 Manufacturers. 
1,000+ Pages. 


Your Total Souree 


TESSCO = Equipment and Supplies for the Wireless Cominanicath 


When it comes to equipment and supplies 
for wireless communications, we wrote 
the book. Literally. 


More than a catalog, our Buyer’s Guide is 
easy to use and fully indexed with com- 
plete specs and guaranteed pricing built 
right in. 


‘ Simplify your life. Contact us today 
rs y : via phone, fax or = my 
ee ; the Internet to 
reserve your 
complimentary* 
copy of the 
wireless industry 
standard. 


Now available 
24 hours a day, 
7 days a week. 


Your 
TOTAL 
SOURCE 


TESSCO 


TESSCO 

34 Loveton Circle 
Sparks, Maryland USA 21152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 
410-472-7575 Fax 
http://www.tessco.com 


*Complimentary to qualified service organizations. ©1995 TESSCO Technologies Incorporated. 


NEW EXPANDED COVERAGE 
AVCOM's PSA-65B 


Portable Spectrum Analyzer 
1-1250 In One Sweep MHz!! 
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Table 1—Equipment cost vs. system volume. 


CAPACITY 
7oft 


STATIC 

(PASSIVE) 

STATIC 

(PRESSURIZABLE) 

MANUAL salman! 
REGENERATIVE C. : 
MEMBRANE 

{SMALL CAPACITY) Z 
MEMBRANE 

(MEDIUM CAPACITY) 

MEMBRANE 

{LARGE CAPACITY) $2,733-$3,620 
MEMBRANE 


(HIGHEST CAPACITY) $4,334-$4,941 


ate : 
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AVCOM’s newest Portable Microwave Spec- 
trum Analyzer, model PSA-65B, has an ex- 
panded frequency range from less than 1 MHz 
to 1250 MHz, for the amazing price of $ 2930. 

AVCOM's new PSA-65B is a low cost gen- 
eral purpose spectrum analyzer that's loaded 
with features and options. The PSA-65B cov- 
ers frequencies thru 1250 MHz in one sweep 
with a sensitivity greater than -95 dBm atnarrow 
spans. ThePSA-65B is ideally suited for 2-way 
radio, cellular, cable, satellite, LAN, surveil- 
lance, educational, production and R&D work. 
Options include new 1250 MHz frequency ex- 
tenders, BNG-1000A tracking (noise) genera- 
tor, audio demod for monitoring, log periodic 
antennas, carrying case (AVSAC), and more, 

Formore information, write, FAX, or phone. 

509 SOUTHLAKE BLVD 
RICHMOND, VA, 


Phons 804-794-2500 
FAX: 804-794-8284 


Bringing High Technology Down to Earth 
Receive brochures ON-LINE via AVCOM's 
new AVFAX. Call from your fax and be 
ready to receive. 804-379-0500 
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New! 22 Amp Desktop » Voice Paging « 
@ Auto Reset Supply Scanning Monitor 


@ Super Quiet 
@ 6" x 5.5" x 3.5" = [o 2 Channel with Monitor Scan 


@ Less than 3 Ibs. - User Selectable Priority 
oe LW Progrom up to 3 Individual 


Addresses on Each Channel 
No Reeds - Major 2-Tone 


$a"SEkae ke Formats: PC Programmable 
1H Decode on Both Channels - 


Auto or Manual Reset 


@ ESD Safeguard 


® 110/220 Switchable 
@ Thermo Cooling Fan 
@ AC/DC Line Filtering 


@ Illuminated Power Switch [W Vibrator Option with Message 
@ MOV Line Input Protection Alert - Low Battery Alert 


@ Overvolt/Current Protection rw AA Cell or Nickel Cadmium 
@ 22 Amps Continuous Output Packs - Charger/Amplifiers 


7, 11, 15 Amp Models Also Available se ’ 
All Continuous Rated The New Voice in 2 Tone P. 4119 


DuraCommPS Power Supplies DuraComm Corporation 
Memea a. GRY, ier Call Toll Free 1-800-467-6741 


Or contact your Communications Distributor Fax 816-741-7499 
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POINT. CLICK. ORDER. 
ANY QUESTIONS? 


Introducing TESSCO Magic™ 
The revolutionary new buyer’s 
guide and procurement 
software for your PC. 


It’s easy. Just point and click for complete 
information on our entire selection of 
more than 13,000 wireless products from 
over 170 manufacturers. Compare pricing 
and specifications, build an order, calcu- 
late destination & handling charges, even 
transmit your order instantly any time of 
the day or night. 


TESSCO Magic™ It’s the fastest, easiest 
way to find and purchase everything you 
need. And only 
TESSCO has it. 
Contact us today via 
phone, fax or the 
Internet to reserve 
your complimentary* 
© copy. 


Your 
TOTAL 
SOURGE 


TESSCO 


TESSCO 

34 Loveton Circle 

Sparks, Maryland USA 21152-5100 
800-472-7373 USA, Canada, Mexico 
410-472-3200 

410-472-7575 Fax 
http://www.tessco.com 


Now available 
24 hours a day, 
7 days a week. 


* Complimentary to qualified service organizations. ©1995 TESSCO Technologies Incorporated. Windows is a trademark of Microsoft Corp. 
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New unique Cable 
Grounding Kit Series 


‘ 


| Uni-Kit 2 Series 


>» Fits cables up to 2” (down to 1/4”) 

> Fits elliptical waveguides 

> Lower resistance (less than half others) 

> Lower inductance (almost half others) 

> Vibration and wind tested 

> Quick nut driver installation 

> Adjustable strap to cable angle 

> Four models for no dissimilar connections 
>» Competitively priced 


ak Se 


pie, “haa 


YS 


Uni-Kit 2CT 
Copper coax 
to Tower 


Uni-Kit 2TT 
Tinned coax* 
to Tower 


Uni-Kit 2CC 
Copper coax 
to Copper 


* Can also be used for grounding a galvanized tower /eg. 


KPolyPhaser> 


CORPORATION 
(800) 325-7170 m (702) 782-2511 m FAX: (702) 782-4476 
2225 Park Place @ P.O. Box 9000 = Minden, NV 89423-9000 
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Uni-Kit 2TC 
Tinned coax* 
to Copper 


Photo 3. Designed for either a 19-inch relay rack 
or 120mm slimline racks, manual regenerative 
units can absorb as much as 400ft° of moist alr 
before rejuvenation. Viewing windows allow 
monitoring of the desiccant saturation level. 


The desiccant may be rejuvenated by 
baking in an oven at 177°C (350°F) for 
about four hours until its original color 
returns. The desiccant must be allowed to 
cool in a sealed metal container, or it will 
absorb moisture while cooling. Initial sys- 
tem purging of three volume changes is 
recommended, It takes 80 strokes to purge 
a lft‘ volume with one air change. To pres- 
surize the same volume requires 5,5 
strokes per 1.0Ib/in’. 

Hand pumps are suitable for pressuriz- 
ing any small, tight, electromechanical 
apparatus that requires dry air to protect 
against the ingress of moisture. Hand 
pumps can supply about 135ft? (3,857 li- 
ters) of dry air under ambient conditions 
of 40% relative humidity and 21°C (70°F) 
before regeneration is required. 

The advantages of hand pumps are low 
initial cost, portability and light weight. 
The disadvantages are the labor cost to 
monitor the pressure in the system, supply 
the dry air from the pump and either re- 
place or regenerate the desiccant after satu- 
ration, The system usually contains a pres- 
sure gauge for monitoring pressure. Hand 
pumps with gauges are also available. The 
system pressure gauge and gas inlet fitting 
should be placed for easy access to attach 
the pump air hose. 

A dynamic manual regenerative system 
can be used to dry as much as 10ft} of air. 
(See Photo 3 above.) A dynamic system 
replaces dry air automatically between pre- 
set low and high pressures. These dehy- 
drators provide dry air by using a larger 
desiccant container than a hand pump. 
They are capable of adsorbing moisture 
from 200ft to 400ft (using one or two 
desiccant canisters) of 40% relative hu- 
midity air at 70°F (21°C) before regenera- 
tion is required, Depending on system leak 
rate and relative humidity, the desiccant 
will maintain —40°F dew point for several 
months, 

The cost of the dynamic dehydrator is 
higher than for a static unit, but the dy- 
namic system automatically maintains 


All You Ever Wanted 


in a Repeater Controller 


ZETRON 


The Zetron Model 48-MAX Interconnected 
Repeater Panel provides complete 
control over your repeaters, 
your subscribers, and 
your profits. 


Voice Prompts! 

create up to 9 voice messages that play 
greetings and instructions to the callers * 
Expanded Capacity! 

50 CTCSS, 104 DCS, 99 autodials, 750 ANI, 
4000 call-detail records 

Enhanced Toll Restriction! 

supports all dialing plans worldwide, including 
allowed/disallowed prefix tables 

Simplified PC Programming! 

extremely user friendly. All changes to a single 
user are made from a single screen 

8-Input Line Expander! 

permits up to 16 incoming telephone lines * 


Wild ANI Codes! 


supports roaming between multiple tower sites, 


with full accountability for tracking and billing 


Selective Calling! 
CTCSS, DCS, 2-Tone, 5-Tone, DTMF 


* option 


Pre-Paid Airtime! 
eliminate invoices for both dispatch and 
interconnect customers 


Interconnect Hog Penaity! 

in addition to dispatch hog penalty, prevents 

one user from monopolizing the system 
Scheduled Telco Access! 

allows you to preserve certain hours of the day 

for dispatch calls only on a per-user basis 

Radio Call Forwarding! 

an unanswered call can automatically be forwarded 
to a different radio or pager 

Two End-to-End Telephone Inputs! 

versatile interconnection to the public 

telephone system 

One Local Telephone Input! 

connection to DID converter eliminates overdial 
Built-in Modem! 

conveniently control remote sites from an office PC 


And Much, Much More! 


lf you need a PC programmable repeater manager that combines versatile interconnect 
with the best dispatch (tone panel) features, the Model 48-MAX is what you want. All you 


(ZETRON). 


have to do is ask! Call Zetron for information about our 
complete line of Interconnects and Tone Panels. 


Zetron, Inc. 12034 134th CtNE, PO Box 97004 Redmond WA 98073-9704 Phone: (206) 820-6363 Fax: (206) 820-7031 
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FEATURES: 
Rugged! survives 60 Ib. pull 
Lowloss 

Low Cost 

Each cable Sweptto 3.0 GHz 
Custom labels available 
Large connector choice 
Excellent Return Loss 


Frustrated with cable assemblies that break easily or don’t work at 


low microwave, or intermittant? Now, EAGLE offers cable 
assemblies designed for demanding low microwave field use, such 
as cellular, PCS and wireless. Individual testing to 3.0 GHz assures 
consistency. They are also mechanically tested to insure the 
connectors won't fall, or be pulled, off. Double shielded cable 
improves isolation. 

Custom labeling makes cable ID a snap; no more tracing each cable 
when reinstalling a piece of equipment. The excellent return loss 
reduces disturbances tocombiners and filters. 


Pricing: $25.90 in 1-4 quantity with"N" connectors 
Call for FREE APPLICATION NOTE: Using & Testing RF Cables 


YAGEF 
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VOICE: (520) 204-2597 
FAX: (520) 204-2568 
POBox 4010 Sedona, AZ, 86340 


Syn-Tech XTR Radios 


The CPI model MCR310 and MCR320 remotes allow you to remote 
control Midland’s Syn-Tech XTR radio, up to 99 channels, over any two 
wire voice grade circuit. 


The 310 and 320 remotes each provide you LED channel readout, 
channel up and down controls, speaker volume control and intercom 
capability between parallel remotes and the radio. Each remote also 
provides controls and LED indicators for PTT, monitor, P-scan, N-scan 
and Add/Delete functions. 


Features 


Simple installation - No soldering, cutting or crimping. 
eProvides remote channel indication. 

Remote transmission heard over radio speaker. 
eRadio transmissions heard over remote speaker, 
#Uses any two wire voice grade circuit. 1186 Commerce Drive Richardson, TX 75801 


(214) 437-5320 (800) 869-9128® (214) 437-5320 


Circle (24) on Fast Fact Card 
28 Mobile Radio Technology January 1996 


Deen ee a 


Photo 4. A membrane dehydrator is the 
industry’s most advanced system for pressur- 
izing transmission lines. This unit has been 
designed for small systems with as much as 
10f¢° of air. 


pressure and adsorbs many times the moist 
air volume of static units before the desic- 
cant needs to be replaced or regenerated 
by baking. These units contain a compres- 
sor, pressure switch and desiccant canis- 
ter. They are ideal for small, tight systems 
with as much as 1Oft* of air and are ca- 
pable of purging a small system. Their 
advantages include: 

automatic operation. 

low power consumption. 

flexible mounting. 

3 10- to 15-year life expectancy. 

© low pressure alarm. 

C optional alarms. 

The disadvantages include: 

CG manual regeneration or replacement 
of the desiccant, 

OG power consumption, 

O moving parts. 

5 low purge. 

O system volume. 

The desiccant may be replaced during 
monthly or quarterly site inspections once 
the saturation rate is determined, 

The filly automatic, dynamic dehydra- 
tor not only provides dry air between 
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Photo 5. This compact membrane dehydrator is 
an 8-port system in a convenient two-chassis 
package. It has an installation kit for large sys- 
tems with as much as 7Oft® of air. 
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Hutton Communications, Inc,,.a leading 
distributor in the communications industry, |is an signaling system delivers CICSS, DIM 
authorized stocking distributor of the IFR COM-120B, Easily configured software options permit customization 
The IFR COM-120B features a lightning fast screen for paging, L “trunking, EDACS trunking nd cellular 


| update rate/along with fully independent generator applications. 
and receiver functions, Independent functipns yield RF communications professionals will find that the 
true tranécelver signal tracing, expanded network COM-120B significantly reduces troubleshooting time, 


analyzef capabilities and complete crosetband dulexer thereby increaging production. 
tests 
The fast, full scan spectrum analyzer features a lightning fast performance of the most cost effective 


Call Hutton to arrange a demonstration of the 


“eplit screen” mode that delivers performance clearly service monitor an the market today; IFR’s COM-120B. 
| 

DALLAS ATLANTA CHICAGO DENVER SEATTLE MEXICO 
Fax 214-239-5264 Fax 770-729-9567 Fax $15-744-8996 Fax 303-820-2809 Fax 206-45351558 Fax 214-239-5264 
800-442-3811 800-741-3811 800-435-9313 800-726-6245 800-426-2964 (95) 800-866-3811 
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Tae 
- YOUR OLD ANTENNAS 
TO BETTER USE. 


Read between the lines and 
you'll begin to see why Larsen 
antennas are the best in the busi- 
ness. And why we’re the clear 
choice for dealers and users world- 
wide. Now that you’ve got the itch 
to switch, scratch it by calling 
800-426-1656. Fax: 360-944-7556, 


(Larsen 


The Clear Choice” 
Circle (26) on Fast Fact Card 


Mobile Radio Technology 


January 1996 


Table 2—Total system cost. 


STATIC 
© | PRESSURIZABLE 


STATIC 
© | PASSIVE 


ENERGY 
REQUIRED 


ANNUAL ENERGY 
COST ($.08/kWh; 
5% DUTY CYCLE 


INSTALLATION 
COST (SINGLE PORT; 
$35/HR. LABOR 


MAINTENANCE 
COST ($35/HR. LABOR) 


TWO DESICCANT 
CHANGE 


EQUIPMENT COST 
(PRORATED OVER 
10 YEARS) 


TOTAL YEARLY $537 
cost 


$1,059 


MEMBRANE 
MED. CAPACITY 
HIGHEST CAPACITY 


MANUAL 
REGENERATIVE 
MEMBRANE 
SMALL CAPACITY 
MEMBRANE 
LARGE CAPACITY 
MEMBRANE 


230W | 390W 


_ 
s 
= 


780W | 1,580W 


g 
aD 


$B8/YR | $14/YR | $27/YR | $55/YR 


$387 | $258 $279 


A—includes weekly system verification and two units changed per year. Does not include 
travel time. 
B—includes system verification, repressurizing and two changes of desiccant per year. 
Does not include travel time. 
C—Iincludes one filter change and two desiccant changes per year. Does not include travel 
time. 
D—Iincludes annual filter replacement. Does not include travel time. 


pressure-switch set points, but also con- 
tains a self-regenerating passive membrane 


drying process. In this unit, the number of 


parts is greatly minimized because the 
drying process consists of only one pas- 
sive component: the drying membrane 
tube. The unit is designed to provide cy- 
clic or continuous dry air. 

Membrane dryers are relatively new to 
the industry. (See Photos 4 and 5 on page 
28.) They offer exceptional reliability and 
dew points in excess of —45°C (—S0°F) 
under the ambient conditions of 95% rela- 
tive humidity at 49°C (120°F), Mean time 
before failure (MTBF) is as high as 
55,000 hours, calculated per MIL- 
HDBK-217F, which is double the indus- 
try standard for pressure-swing or heat- 
regenerative dryers. A feedback system 
on some membrane models generates 
system dew points in excess of —65°F. 
The feedback system uses a small 
amount of dry system air that flows back 
through the dryer until the compressor 
again responds to the system. The major 
benefits are continued system drying and 
elimination of moisture stratification in 
the system, There is also no need for 
bypass kits for small systems nor the use 


of air tanks to increase system volume. 

Moisture separation is achieved by the 
permeation process through an inert, main- 
tenance-free fiber material. Some advan- 
tages of using membrane dryers are: 

O lower than industry-standard dew 
points. 

G increased MTBF due to fewer parts. 

O operational indicators. 

O higher capacity per compressor size. 

O flexible mounting. 

O optional alarms and programmability. 

Disadvantages are: 

0 power consumption, 

O moving parts. 

O some compressor noise. 


Labor cost vs. capital expense 

Table 1 on page 24 and Table 2 above 
summarize the cost of static vs. dynamic 
supply of dry air to a single-line system. 
The system types range from the smallest- 
volume, most economical, disposable 
Static desiccator to the fully automatic, 
programmable, high-volume dehydrator. 
Table 1 compares the equipment cost of 
various types of dehydration vs. system 
volume. Table 2 summarizes the yearly 
costs of various types of dehydration. SR, 
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Cold, hard facts— 
on snow plow installations 


Keeping radio communications flowing among dispatchers and operators 
of snow removal equipment is much easier with proper installation 
and maintenance than with service calls during bad weather. 


A purpose-built snowplow usually has higher 
vibration than multipurpose vehicles used for 
clearing snow. 


Protecting cables is important. Using existing 
protection saves time and money. 


Attaching radio power leads to a purpose-built 
snowplow battery control panel simplifies 
Installation. 


By Donald E. Koehler 


Northern-tier states (including Alaska) 
experience snowfalls in varying depths 
throughout the winter. The depth and den- 
sity of the snow generally determine the 
type and amount of snow removal equip- 
ment that various agencies use. Snow 
plows fall into two general categories: 
purpose-built and multipurpose. Some ve- 
hicles are made specifically for snow re- 
moval. Others typically are dump trucks 
fitted with plow blades and sand spread- 
ers for winter use. The dump beds then 
are refitted for other purposes in other 
seasons, 

When installing communication systems 
in snow plows, it is important to take into 
consideration the vibration, hot-and-cold 
temperature cycling and moisture on and 
in the equipment. Particular care must be 
taken to protect the equipment, wiring, 
antennas, cables and interconnections. 
Ways to make the equipment easy for the 
vehicle operator to use should be explored 
prior to installation. Let’s start by exam- 
ining some ways to eliminate or reduce 
vibration. 

Both snow removal and power transfer 
from the drive line that moves the power 
head cause rotary snow plows to vibrate. 
Using buffer materials under a “standard” 
mount supplied with the radio may seem 
like a good idea, but a buffer rarely pro- 
vides the security necessary to hold heavy 
radios for long. A better choice may be 
aftermarket mounts with integral vibration 
dampers. Additionally, mounting the radio 
body away from the power head or cab 
will help, because the remote panel assem- 
blies of today’s modern radios are both 


Koehler is the owner of Communication Special- 
lies, Anchorage, AK. 


The battery bank on a purpose-built snowplow 
generally has a large capacity; nevertheless, a 
low-voltage cutout to protect equipment should 
be considered. 


Ensure adequate clearance between strobe 
lights or accessories and antenna components, 


Periodic inspection and maintenance of an- 
tenna components is an Important step in sup- 
porting snowplow communications. 
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T si Now you can leave the stacks of expensive, complex equipment back 


th atthe lab and get the job done at a fraction of the time and cost. 
Tew GONG Rammer Be IEC ites Wiltron’s Site Master has all the capability you need to com- 
mission an antenna system right at your fingertips, including: °Precision VSWR and 
Return Loss measurements °Accurate fault location -Immunity to live site interference 
Frequency range that covers all PCS/PCN and cellular bands. 

Site Master incorporates advanced measurement and analysis performance that 
other tools can’t touch. its exceptional noise immunity means accurate measurements at 
live sites. Once you’ve made the measurements, powerful software helps you quickly 
track down faults, monitor RF performance over time, and view data 
in Smith chart format. 

tf you want to commission your sites for a fraction of the cost, size and weight of 


more complex systems, call us today for more information or a hands-on demonstra- 


tion of the most easy-to-use, portable cable and antenna tester available. 


With Site Master, you'll no longer have to haul 
your TOR, spectrum analyzer/tracking gonerator 


or network analyzer to a site. 


All those who want a better way 
to commission sites, raise your hand. 


"WANS AA EDS NPY SS ik We ns om 


United States: (B00) 230-2972, Canada: (613) 828-4090, Eurape: 44 (1582) 418853, Japan: (03) 3446-1111, Asia-Pacific: 81 (3) 3440-2770, South America: 55-21-286-9141, Singapore: 65-2265206 
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light and rugged, making it easier to pro- 
tect them from vibration. Multipurpose 
trucks offer a wider range of equipment 
mounting options because of reduced vi- 
bration levels. Placing the radio behind the 
operator's seat or on an elevated mount 
under the seat may be a workable low-cost 
option—if the equipment is protected. 
Protecting equipment from hot-and-cold 
temperature cycles and from moisture is 
the biggest challenge facing the installer, 


regardless of snow plow type. Few agen- 
cies can afford indoor, heated parking for 
their plows. Once the plow engine is turned 
off, either for servicing or at the end of a 
shift, the cab interior cools quickly. When 
the plow is return to operation, the cab is 
reheated, and the temperature cycle starts 
again. 

Fortunately, few areas experience the 
extreme temperatures of the Alaskan North 
Slope, where —40° sometimes is the daily 


We Don’t Just Build 
High Performance 
Shielded Enclosures... 


Modular DEI 
screen enclosures 
are available in 
bronze or 


copper screen. 


We Set the Standard. 
eae 


Ever since Lindgren patented the 
first double electrically isolated 
(DEI) RF enclosure, providing the 
highest RF shielding performance 
available, we have continued to set 
the standard for superior EMI/RFI 
shielding solutions. 


Lindgren provides the following 
systems for a wide range of indus- 
trial and governmental RF shield- 
ing applications: 


TEL: 708-307-7200 - 


Free brochure available! 
Call today. 


¢ DEI screen and solid enclosures 
Single shield modular enclosures 
¢ Welded enclosures 

* Anechoic (Ferrite /Conventional) 


® Plywood cell enclosures 


400 High Grove Blvd. - Glendale Heights, IL 60139 


FAX: 708-307-7571 
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Multipurpose trucks used for clearing snow 
pose different installation challenges compared 
to purpose-built snowplows. 


high reading, and trucks are run continu- 
ously. This hot-cold cycling can loosen 
internal connections and promote corro- 
sion, and it makes wire insulation ex- 
tremely brittle. Ensuring that the wiring 
harnesses are tucked up and secured out of 
the way of boots or that they are protected 
when they are routed under the operator 
floor areas will go a long way toward pre- 
venting mid-winter calls to repair equip- 
ment outages. Periodic maintenance and 
interior inspections of communication 
equipment are vital to ensure all connec- 
tions are both clean and tight. Remember 
to look into the “barrels” or bodies of 
mating connectors, ribbon cables and other 
areas where moisture can collect. Corro- 
sion is insidious, and it will ruin wire even 
in “clean” connectors. If in doubt, seal the 
connector with an approved conformal 
coating. In extreme cases, the expense of 
potting compound may be justified. 
Antennas and cables suffer in the cold. 
If de-icing fluid or salt is used around your 
equipment, inspect the antenna system 
components periodically. A light coating 
of non-conductive silicon grease can help 
to prevent or to reduce rust and corrosion 
on antenna base parts. Do not use room- 
temperature vulcanizing (RTV) sealants 
because they generate an acid when cur- 
ing and actually promote corrosion, 
Cables should be secured and protected 
from chafe, pinching and movement. 
The newer plastic tie wraps are inex- 
pensive, but become brittle quickly in a 


Check battery voltages as part of installation 
planning. 


Make it easy for the operator to use the commu- 
nications equipment. Controls should be easy 
to reach, with speakers close to the operator for 
audibility despite high noise in the cab. 


harsh environment, Check these at the 
same time you check the antenna system, 
When in doubt, replace! 

Plows used at airports are likely to have 
roof-mounted strobe lights to make them 
highly visible to operations and safety 
workers on runways and taxiways. Main- 
tain minimum clearances for antennas 
from these strobes to reduce interference. 
Aircraft bund radios generate sidebands 
(they are amplitude-modulated, after all) 
that can cause interference to installed land 
mobile radio (LMR) equipment. External 
filters may be required. Do not start the 
installation without checking first. Anten- 
nas mounted on multipurpose trucks have 
to clear the dump bed. Once again, check 
first. 

Talk with the plow operator, if at all 
possible, before installation begins. The 
placement of audio speakers is important 
because plows are noisy, and the operator 
may have an opinion about speaker place- 
ment. Operators may wear thick gloves, so 
check with them to see if the standard 
microphone will be usable, You may want 
to consider aftermarket accessories for the 
microphones. such as moisture guards to 
prevent freeze up, or oversize push-to-talk 
(PTT) buttons for easier operation with a 
gloved hand. 

A litte planning and some discussion 
with the end user will help you to perform 
a long-lasting and professional installation 
of communications equipment in snow 
plows. 
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ASK FOR YOUR FREE CATALOG 
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EL PASO COMMUNICATION 
SYSTEMS, INC. 
1630 Paisano Dr. 


Tel. (915) 533-5119 Fax (915) 542-4701 
El Paso, Tx. 79901 U.S.A. 


sendin 


Wireless Telephone Line 


- Fully Synthesized * True Full Duplex Operation 

+ Multipoint to Multipoint Operation + Supports V-Fast Modems 

- Automatic Interference Detection + 100% Duty Cycle 

+ Frequency Switching Capability ; 

- Voice Encryption Diagnostic Front Panel 

* True Full Duplex Operation Radio Switch 


Radio Remote Control 


+ Affordable Price 
+ Low Power Consumption 
+ Eliminates Leased Lines 


f ie » Dependable (Hands Off) Operation 


hing... all RF configured to include the highest level of quality, servi 
atis —Our customers tell us this.— 
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TRANSMITTER POWER. .......... 
TRANSMITTER LINE LOSS .... 
TRANSMITTER ANTENNA GAIN 
TRANSMITTER NOISE AT 1.4MHz. 
ANTENNA/ANTENNA ISOLATION 
RECEIVER ANTENNA GAIN... 
RECEIVER LINE LOSS............ 


NET NOISE LEVEL AT RECEIVER INPUT.. 


EFFECTIVE RECEIVER SENSITIVITY = 
ADDITIONAL SUPPRESSION = 


NOISE LEVEL NO GREATER THAN ........ vate 


NOISE LEVEL AT RECEIVER INPUT = 
SHOULD BE SUPPRESSED TO ..... 


seeeesnacanscess: 


aeeeeeannnennes, AAs eaneerrereeeenpesessscnneransernenen 


see —910Bm_ 
- —122dB 


ADDITIONAL SUPPRESSION NEEDED..............,:csecesoeseeees oedsdveresenseesbaces tecascessneas a 310B 


(continued from page 8) 


|.4MHz, then the noise level at the re- 
ceiver is —91dBm. The box above sum- 
marizes the calculations, Figure 3 on page 
37 is used to convert between microvolts 
and dBm or dBW. Figure 4 on page 37 is 
used to convert between power in watts 
and dBm or dBW. 


Notice that the noise level at the re- 
ceiver input will be —91dBm. That level 
would mean that for the transmitter noise 
to cause less than IdB degradation to the 
receiver, the transmitter noise must be 
reduced 10dB below the receiver sensi- 
tivity level. Because the receiver sensi- 
tivity level is 0.3.V. or —118dBm, the 
transmitter noise must be reduced to 


—128dBm. However, the noise floor at 
the transmitter site is such that the bench 
sensitivity is reduced by 6dB, yielding a 
site sensitivity of —112dBm. It follows 
that the offending transmitter noise need 
be reduced to only —122dBm to cause 
minimum degradation to the receiver. 

To accomplish that noise reduction, an 
additional attenuation of —9idBm — 
(—122dBm), or 31dB, is needed. This 
attenuation can be accomplished through 
bandpass or bandreject cavities placed on 
the offending transmitter. A bandreject 
cavity would improve conditions for only 
one receiver, whereas the bandpass cavity 
would potentially improve conditions for 
any receivers operating at a frequency 
near the offending transmitter frequency. 
A bandpass cavity also would lower the 
overall noise floor at the transmitter site. 


Uncontrolled sites 

There are too many transmitter sites 
that are running totally out of control. 
That is, no one person has a handle on what 
is being placed in operation at the particu- 
lar site. If one transmitter is allowed to 
radiate excessive noise over a huge band- 
width, imagine how many receivers are 
going to be adversely affected, Is it fair to 


It's a recurring theme. 
Whenever we explain 
how powerful and com- 
prehensive ServicePlus is, 
people can't believe that 
they can get a total ser- 
vice information system 
for such a low price. 

From a single point of 
entry (Lagbook), you can 
access accurate customer 
data, equipment history, tech- 
nicians, suppliers, service 
contracts, inventory and dis- 
patch. This modular system 
uses look-up tables and pre- 
set defaults to make Work 
Order data entry and informa- 
tion retrieval fast and easy. 


ServicePlus modules include: 
» SP Manager 
* Logbook (Work 


Don't let the low 
price fool you. 


ServicePlus” 


Service Information System 


$2780 


Buys you SP Manager, 
Logbook, Inventory 


Hottest Price/ 
Performance 
in its class! 


Control, and 
Purchase Orders. 
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It’s time to call 
Photocomm 


Photocomm is the world’s 


leading supplier of wireless solar 


electric power systems for the 


telecommunications industry. 


For over a decade we've 


traveled the world providing 


cost effective power solutions 


for remotely located sites. 


Call for a complete catalog of 


pre-engineered wireless power 


systems and products. 


Cf KYOCERA 


Orders/Invoicing) 
* Inventory Control 
* Service Contracts 
* Dispatch 
* Purchase Orders 
* ACCPAC Plus™, Great 
Plains™ or SBT™ 
Accounting Interface 


Mm, INC. 
T OWER COMPANY 
7 East Gray Road. PO Box 14670 
Scottsdale, Arizona 85267-4670 USA 
1-800-223-9580 * 602-948-8003 * Fax 602-483-6431 
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ServiceWare 
Corporation 
Tel: (613) 521-7391 


Fax: (613) 521-5595 
BBS/Demo: (613) 521-2105 


“If vou have a power problem we've already solved it” 
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allow a transmitter to run excessive (albeit 
legal) power into a high-gain antenna with 
absolutely no bandpass filtering or isola- 
tion installed on the transmitter between 
the feedline and the antenna? Hardly! 

At uncontrolled sites, it is up to the 
individual owners of transmitting and re- 
ceiving equipment to work together in the 
spirit of cooperation to reduce harmful in- 
terference to on-site receivers. Most 
people are willing to be reasonable and 
cooperative in trying to suppress noise 
from their transmitter to a leyel that is 
tolerable. Running high. unfiltered RF 
power into an antenna is not being con- 
siderate of your “RF neighbors”! Gener- 
ally, at least one high-Q bandpass filter 
and a single isolator should be used on the 
transmitter at a populated transmitter site. 
This should be done before any com- 
plaints are received. The RF spectrum is 
the property of no one. It must be shared 
and protected by all of us to our mutual 
benefit. Even at uncontrolled sites, volun- 
tary efforts by those using the site can 
make the situation much more bearable 
for all. Are you a good “RF neighbor’? 

Until next time—stay tuned! 


The information in this month’s column is 
based on a personal experience. The owner of 
the offending transmitter turned out to be a good 
RF neighbor, Fortunately, through cooperation, 
the interference was cleared up. #5 
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dBm or dBW. 


Figure 3 (left), Use this graph to convert between microvolts and dBm or 


Figure 4 (above). Use this graph to convert between power in watts and 


WOW . . 200 w. UNF Amps under $1000 


=a 
Repeater & Pacive Amp 


© VHF 150/250/500 watts 
¢ GHF 100/200 watts 

* 800 MHz 60 watts 

For 20+ years, Henry Radio 
has been producing low cost, 
reliable paging and repeater 
amps. All common bands, 
power ratings and 
configurations are available. 
Call today for specifications 
and prices. 


96 MA 


250 w. VHF under $700 
... Why pay more 7? 


=a 


TOLL-FREE (800) 877-7979 


RY RADIO 


===} 2050 South Bundy Drive 
} Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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S For systems requiring ANI, 
ze Alarm, Man-down and 


DATA PRODUCTS 


remote controlled 
applications. 


_NC4000 


The Model NC4000 
is.a multi-function field program- 

mable DIMF Encoder/Decoder providing 

41 modes of operation, 16 relayed outputs 
and 14 input sense lines for status 

reporting and is a compatible replacement 

for Speedcall's Model C527 and Vega's | 
Model 780 series decoders, 
NorFax Doc.#5690 


The Model NC401 
is a unique DTMF 
Decoder combining 3 distinct 
separately addressable decoders and 
featuring Remote programming, deadbeat, 
group/all call, TOT, BLO and multiple 
configurable in/out functions in one micro- 
miniature unit. 

NorFax Doc.#5545 


NC409 is a micro- 
miniature field program- 
mable DTMF ANI Encoder, 

providing 15 memories, LNR, TOT, BLO, 
man-down and alarm functions in one 
highly versatile and feature packed unit. 
NorFax Doc.#5630 


For Detailed specifications call our 
24 Hour NorFax retrieval system 
at 916-477-8403 
or for product catalog 
call 1-800-874-8663 


DATA SIGNALLING PhovuCcTSs 


Dvoncomm 


12438 Lama Rica Dr., Grass Valley, CA 95945 
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United we stand 


By Robert H. Schwaninger Jr. 


Over the last month the campaign 
against the FCC’s efforts to relocate. re- 
arrange, redistribute and rejoin SMR op- 
erators has been in full swing. The expe- 
rience has given me renewed hope about 
the future of small. independent busi- 
nesses in the industry. 

Independent SMR operators’ futures 
are being threatened by a rulemaking in 
Docket 93-144. The proposed rules would 
take away the earned value of 800MHz 
radio systems, strip operators of their 
right to compete in a free marketplace and 
sell their collective business futures on 
the FCC's auction block. “What do I hear 
for this broken 
promise? As a 
special, added 
bonus we're 
throwing in 
dashed dreams 
— no charge!” 

Trying to 
give a unified 
voice to the in- 
dependent 
businesses that 
are the founda- 
tion of our in- 
dustry has been 
quite educa- 
tional. I learn- 
ed that even if 
certain people 
agree with you, 
they will damn 
your efforts with faint praise. I learned 
that if you cannot accept “compromise” 
when it really means “capitulation,” 
people will call you crazy. | releamed that 
no matter how hard you try to do your best. 
some lawyer or politician or bureaucrat 
will say it could have been done better. 

However, despite the criticism and 
backbiting that T have endured (usually 
with a chuckle, because self pity ain’t my 
strong suit), | have found that people still 
admire a fighter. As long as there are 
some nitwits willing to stand up for 
what's right, people will root for them. 
And you have. And [ thank you. 

Some of the more interesting things that 
happened are worthy of reporting. Here 
are a few tidbits that illuminate the prob- 


Schwaninger, MAT's regulatory consultant. is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
ol the Radio Club of America. 


ARE YOU SURE THATS WHERE. 
THE FCC TOLD US To 6022 
“COMPARATIVE SPECTOUM” 
ISNT EVEN ON THE MAP/ 


lems that the SMR operators have faced. 


“It’s not about money.” 

Inside Chairman Reed Hundt’s office, 
hanging over the receptionist’s desk, is a 
S' X 2' check. written for about $7 billion, 
to commemorate the FCC's success in 
holding PCS auctions. After passing un- 
der this looming reminder. members of 
SMR WON and myself were told by Ruth 
Milkman, Hundt’s senior legal advisor, 
that the proposed 8OOMHz auctions were 
not motivated by revenue production. 
Given the trophy hanging in the outer of- 
fice, that claim was her toughest sell. 


The silent majority 

In the public meeting held on Septem- 
ber 18, the Wireless 
Telecommunications 
Bureau said that the 
800MHz auction pro- 
posals would be 
adopted because a ma- 
jority of the com- 
mentors supported 
adoption. The sound of 
jaws hitting the floor 
was deafening. Last 
count, it appeared to 
me that there were 
about two FOR and 
200 AGAINST. OK, 
the two votes in favor 
were AMTA and 
Nextel, but I think that 
even those two don't 
constitute a majority 
of the industry. (PCIA 
is still reserving its opinion.) 


Just one more thing... 

At the September 18 meeting. the FCC 
staff said it had the whole scheme figured 
out, except one minor detail. In the pro- 
posals the FCC said SMR operators might 
be required to migrate to “comparable 
spectrum.” The staff requested additional 
comments on what the industry thought 
the FCC meant by comparable spectrum. 
If that question strikes you as extreme, in 
light of the FCC's intended actions, join 
the choir. Without a final determination 
of that central question, the affected SMR 
operators don't know whether they would 
be moved next door or be sent on a Trail 
of Tears. 


Can't we just get along? 

Even at this late date. the FCC stalf is 
still asking the SMR operators whether 
there is some way a compromise might be 


reached. This begs asking how far the FCC 
is willing to move. | haven’t seen any in- 
dication that the FCC is willing to budge 
on the primary points that would destroy 
the future competitiveness of affected op- 
erators. Although some agreement might 
be found arising out of quid pro quo, right 
now the FCC hasn't provided a hint of quid 
or a clue regarding quo, 


Same ____, different day. 

As usual, changes in the Communica- 
tions Act offen come without warning. 
How about his one? In the Budget Bill. 
Congress has asked for significant changes 
in the Communications Act. including the 
statutory language regarding the FCC's 
auction authority. Under the new language, 
the FCC would have authority to auction 
off any spectrum, including private radio 
channels. The only exceptions are public 
safety and (shock 0” shock) broadcast spec- 
trum. Seems like Congress is interested in 
raising money as long as tt doesn’t come 
from the media moguls. Perhaps this move 
will some day be referred to as the “Un- 
fairness Doctrine.” 


Overnight success 
One of the arguments that favors the 


FCC’s 800MHz proposals involves regu- 
latory parity. In other words. all compa- 
rable operators should be subject to com- 
parable regulation. Therefore, I wish to 
congrantate all of the single-channel con- 
ventional 800MHz operators. You've at- 
tained the same exalted status as the New 
York City MSA cellular carrier. It’s amez- 
ing what hard work can do. 


A new hope 

There are many more strange comments 
and weird meetings that have occurred in 
light of the efforts to curtail the FCC's 
agenda at 8SOOMHz Some are so bizarre 
that words fail me. 

SMR operators are making progress. 
Congress is becoming educated on the 
subject and on the effects that adoption of 
the proposed rules will have. Ten mem- 
bers of Congress signed a letter to the 
FCC protesting adoption. Two senate of- 
fices asked the Department of Justice to 
examine the anticompetitive impact of 
adoption. The possibility of congressional 
hearings is edging closer to reality. 

By the time you read this, I will have 
filed formal motions before the U.S. De- 
partment of Justice and the Federal Trade 
Commission, each asking for the depart- 


ments to examine the matter and to deter- 
mine whether the FCC will be acting in a 
manner detrimental to competition and 
outside of its authority. 

More operators are visiting their con- 
gressmen face-to-face to voice their ex- 
treme rejection of the FCC’s justification 
for adoption of the proposals. Alicia 
Clemens, executive director of SMR 
WON, is in town for two weeks, engaging 
in the fine art of lobbying (listed in the 
college extension course materials as 
Gadfly 101). 

To every operator that has commented 
to the FCC. signed a petition, placed a 
call to Congress, written a letter, sup- 
ported a motion, hired a lawyer, orga- 
nized a group, pounded the table and 
generally screamed “NO!” at the top of 
your lungs, | wish to thank you. You 
have shown courage and an unwilling- 
ness to quit. You have shown that it 
can’t always be “business as usual.” 
You have shown that your future is just 
us important as the future of the largest 
telecommunications companies in 
America. And you've scared the hell out 
of the people who thought you'd just 
roll over and play dead. RR 


The New STABILOCK® 4015... 
The Only Radio Test Set You Can Hold With One Hand And Load With The Other 


If you want a good workout, go the gym. We know how 
hard it is to lug around a two-way radio test set that’s big, 
bulky and heavy. The STABILOCK 4015 on the other 
hand, weighs in at less than 20 lbs. and goes everywhere 
you have to - it even fits under an airplane or helicopter 
seat when you're visiting those remote locations. And, 
good things come in small packages. 


“> spectrum analyzer with audio 


electroluminescent display for easy viewing night or day 
7] licensed CLEAR CHANNEL LTR® testing capability 
[] memory cards to load & run tests automatically, including all cellular formats 


C1 digital storage oscilloscope 
[| internal battery 


All this plus a price that won't put you out of business. 
Call Wavetek today — we can put the future of two-way 
radio testing in your hands today: 1-800-392-8100 


(in MA: 617-229-7585). 


CLEAR CHANNEL LTR és a registered trademark of the E.F, Johnson Company 


STABILOCK 4015 is a registered tradernark of Wavetek. 
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Congressmen send letter of concern to FCC about proposed auction of 861MHz-866MHz frequencies 


A letter expressing “strong concern” 
over the FCC’s proposals to auction fre- 
quencies already licensed in the Special- 
ized Mobile Radio (SMR) bands from 
Congressman Michael D. Crapo and 
signed by 11 Congressmen was delivered 
to FCC commission chairman Reed Hundt. 
Copies of the letter were delivered to cach 
commissioner. 


The letter states that the “auctioning of 


licensed spectrum was not authorized in 
1993 by the Congress” and that this “mis- 
guided policy now under consideration by 
the commission poses an immediate threat 
to the livelihoods of ... small businesses.” 

As the FCC's proposed rulemaking in 
Docket 93-144 has been debated, SMR 
WON (a non-profit organization of inde- 


Receive only 


P30VD, P35VD, P40VD, P45VD 
P30VDG, P35V0G, P40VDG, P45VDG 


Freq. Ranges (MHz) 


30-35, 35-40, 40-45, 45-50 <13 16 0 
30-35, 35-40, 40-45, 45-50 


N.F. Gain Comp. 
(dB) (dB) (dBm) 


Device 
Type 


DGFET $ 44.95 
GaAsFET $109.95 


Price 


<05 26 +12 


P150VD, P160VD, P170VD 150-180, 160-170, 170-180 <15 15 0 DGFET $ 44.95 
P1S0VDA, P160VDA, P170VDA 150-160, 160-170, 170-180 <11 15 0 DGFET §$ 56.95 
P1S0VDG, P160VDG, P170VDG 150-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 
P450VD, P460VD 450-460, 460-470 <1.8 15 20 Bipolar $ 49.95 
P450VDA, P46OVDA 450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
P450VDG, P460VDG 450-460, 460-470 <0.5 16 +12 GaAsFET $109.95 
P800VDG, PB30VDG, P880VDG 800-830, 830-860, 860-890 <0.6 19 +12 GaAsFET $119.95 
Inline (rt switched) 

SP30VD, SP35VD, SP40VD, SP45VD 30-35, 35-40, 40-45, 45-50 <14 15 0 DGFET § 74.95 
SPQ0VDG, SP4QVDG, SP45VDG 30-36, 36-40, 40-45, 4550 <0.55 26 +12 GaAsFET $139.95 
SP150VD, SP160VD, SP170VD 150-160, 180-170, 170-180 <16 15 0 DGFET § 74.95 
SP150VDA, SP160VDA, SP170VDA 150-160, 160-170, 170-180 <1.2 15 0 DGFET §$ 86.95 
SP150VDG, SP160VDG, SP170VDG 150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
SP450VD, SP460VD 450-480, 460-470 <19 15 -20 Bipolar $ 79.95 
SP450VDA, SP460VDA 450-460, 460-470 <1.3 16 -20 Bipolar $104.95 
SP450VDG, SP460VDG 450-460, 480-470 <0.55 16 +12 GaAsFET $139.95 


Every preamplifier is precision aligned on ARR’s Hewlett Packard HP8370A/HPS46A state-of-the-art nolse figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts tranamitter power. Mount Inilne preamplifiers between transceiver 
and power ampilfler for high power applications. System S/N improvement 6-14 dB typical. Other amatour, 


Advanced 
Receiver 
Research 


Box 1242 ¢ Burlington, CT 06013 ¢ 203 582-9409 


commercial and special preamplifiers avaliable in the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Alr mall to foreign 
countries add 10%. Order your ARR RX only ar Inline 
preamplifier today and start hearing Ilke never before! 


eS ae 


Circle (37) on Fast Fact Card 


40 Mobile Radio Technology 


January 1996 


pendent SMR operators) has mobilized its 
membership to further educate public offi- 
cials and others regarding the negative 
effect auctioning occupied spectrum could 
have on small business. consumers and the 
overall public. 


Bird acquires TX RX Systems 


Bird Electronic, Cleveland, has acquired 
TX RX Systems, Angola, NY, and also 
formed a new RF component division 
called Bird Component Products. These 
two divisions plus Bird Electronic will 
operate as the Bird Technologies Group. 
The TX RX Systems subsidiary will con- 
tinue to operate from Angola, NY. The 
Bird Component Products subsidiary was 
formed to exploit new proprietary technol- 
ogy for passive RF devices. Bird Elec- 
tronic will maintain its focus on the design 
and manufacturing of RF instrumentation. 


Cubic Communications acquires 
OAR’s direction-finding products 


Cubic Communications (CCI), San Di- 
ego, has acquired the direction-finding 
product line assets of Ocean Applied Re- 
search (OAR), San Diego, for an undis- 
closed amount of cash. Under the terms 
of the sale, CCI has purchased the rights 
to the name “Ocean Applied Research” 
and the acronym “OAR.” The acquisition 
allows CCI to offer additional direction- 
finding capabilities with its growing line 
of surveillance receivers and systems. 
OAR will continue operations at its 
Sorrento Valley facility until it is inte- 
grated into CCI’s Ponderosa Avenue plant 
in an orderly manner. 


Motorola, ON Technology join to 
provide software to E-mail users 


Motorola’s Personal Communicator 
Systems and Software (PCSS) division, 
Boynton Beach, FL, and ON Technology, 
Cambridge, MA. have made an agreement 
to provide PCSS° Air Apparent wireless 
communications software application to 
users of ON Technology's DaVinci eMAIL 
free of charge. This agreement will allow 
DaVinci eMAIL users to send wireless 
messages directly to paging subscribers 
from their desktop without the assistance 
of a telephone dispatch service. As part of 
the agreement, a two-user coupon for Air 
Apparent for NetWare will be included 
with each copy of DaVinci eMAIL. Users 
can customize DaVinci eMAIL to auto- 
mate messaging tasks such as paging a user 
when an urgent E-mail is sent to an in-box. 


MTA-EMCI projects 60 million 
U.S. cellular subscribers by 2000 


In its most recent study, The U.S. Cel- 
lular Marketplace: 1995, MTA-EMC] 
projects that by 2000 there will be more 
than 60 million cellular subscribers. Com- 
bined cellular and PCS subscribers will 
total more than 80 million, with an aver- 
age 1.8 subscriptions per household with a 
mobile telephone. This results in a total 
household cellular and PCS penetration of 
more than 43%. Business use as a percent- 
age of total cellular use has declined from 
52% in 1992 to 38% at mid-year 1995, 
This trend of increasing personal cellular 
phone use is likely to continue. 


Motorola contracts with Hark 
to supply site monitoring equipment 


Hark Systems, Summerville, SC, has 
been contracted by Motorola, Schaumburg, 
IL, to provide tower site monitoring equip- 
ment. This equipment will monitor tower 
lights and alarm inputs, as well as to pro- 
vide remote card access. Equipment will 
be sold directly to Motorola, as well as on 
the open market. 


Andrew installs communications 
system for Denver airport 


Andrew, Orland Park, IL, has completed 
the installation of an RF mobile communi- 
cations system in the Denver International 
Airport. The network is designed to dis- 
tribute mobile communications signals— 
including a total of more than 200 chan- 
nels of trunked radio, UHF radio, cellular 
and paging services—within the buildings 
and underground areas of the airport. 

Radiating coaxial cable functions as a 
continuous antenna, helping to resolve 
wireless communications problems inside 
buildings and tunnels. 


ITA launches electronic coordination 


ITA, Arlington, VA, has launched its 
electronic coordination product, Relay 600. 
Private wireless users can use this service 
to apply for new licenses or to modify or 
renew existing licenses, Using the software, 
the applicant provides ITA with a minimal 
amount of data on the two-way radio sys- 
tem. ITA's staff then prepares the FCC 
Form 600, coordinates the frequencies and 
submits the filing for FCC licensing. Relay 
600 transmits to ITA’s BBS, which pro- 
vides members and clients with query and 
information services. The BBS also pro- 
vides users with file-transfer capability and 
access lo news bulletins, regulatory filings, 
application status reports and E-mail. 


Tower school accepted to U.S. telecommunications training institute 


Eucational Services, a division of 
Broadcast Communications, New Glarus, 
WI, has been accepted as an instructional 
provider to telecommunication men and 
women in 15] countries. They join other 
companies such as Alcatel, AT&T, 
Bellcore, IBM, Harris, Motorola and 
Northern Telecom as training leaders in 
the U.S. communications industry. The 


joint venture between these companies and 
ranking officials from the U.S. Federal 
Government provides a comprehensive 
array of training courses to communica- 
tions professionals in other countries. The 
goal of the United States Telecommunica- 
tions Training Institute is to foster “global 
growth through communications sharing.” 
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ED POWER? 


S LAR 


you with the 


POWER! 


SOLAR ELECTRIC SPECIALTIES 
provides the 


highest quality 


photovoltaic power 


systems at 
competitive prices. R 
es visit wide 

e can design a wore gsi ise 
system to provide gyarele® 


yr! \¥ 


= Cellular Enhancers 

a Microcelis 

8 Telemetry/Data Acquisition 
8 Mobile Radios & Repeaters 
a Microwave Repeaters 

a Backup to Utility Power 


COUPE ee beans 


Featuring Siemens Solar Photovoltaic Modules 


SOLAR ELECTRIC 
SPECIALTIES CO. 


4 DIVISION OF E, A. PADULA LUMBER CO., INC. 


PO, Box 537, Willits, CA 95490 Phone: (707)459-9496 Fax: (707) 459-5132 Toll Free: (800) 344-2003 
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N ew products 


Readers’ choice 


Of all the new products and services in the May 1995 issue, the one reprinted 
‘here generated the most reader requests for additional information. If you 
missed it the first time, here is your opportunity to acquire more information 


on it, Just circle the corresponding Fast Fact Card number on the card: found. 


in the back of this issue and mail the card to us, 


Alarm system transmits voice messages over two-way radio 


CES Technologies’ Crime-Link 
Radio. Alert System can be wired to 
an existing alarm control panel, or it 
can stand alone. When tripped, the 
unit transmits yoice alarm messages 
over a two-way radio system. Two 


field-programmable yoice messages. 


can be individually tripped. Features 
include battery backup, DTMF re- 


mote control, accessory power jack, 
low battery indicator, power supply, 
whip antenna and wall-mount enclo- 
sure. Remote control features include 


‘arm/disarm, system status and voice 


message check, Transceiver packs are 

available in all frequency ranges: in- 

cluding 800/900MHz trunked systems. 
Circle (500) on Fast Fact Card 


mad RECORDING SYSTEM 


* FIRE DEPTS. 


2 TO 10 RECORDING CHANNELS 


FEATURES: 


* AUTOMATIC START-STOP CONTROL 
“CONVENIENT CASSETTE TAPE 
‘INSTANT PLAYBACK 

‘SIMPLE LEGAL INSTALLATION 
“DIGITAL TIME REFERENCE 


POLICE ¥ EMERGENCY MEDICAL 


BASS 7 CHANNEL 
DESH NO SYSTEM 


FOR INFORMATION CALL OR WRITE 


KAZ 


3087 Alhambra Dr,, 
(916) 677-3210 


Cameron Park, Ca. 95682 
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VoCom Products Company, L.L.C. 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 
FAX: 708-924-9078 


VISA 
ees 
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Trunking repeater manager 
includes front panel LCD 


The LT-4200 LTR trunking repeater 
manager from Connect Systems is de- 
signed to be compatible with the repeater 
bus used by all major brands. This control 
panel includes a front panel LCD that dis- 
plays current user ID. repeater status, 
HELP data and programming details. All 
adjustments are readily accessible by re- 
moving the front panel while the control- 
ler remains operational in the rack. 
Front- and rear-panel RS-232 ports al- 
low use of a modem, PC or laptop to 
perform local or remote programming 
in addition to downloading program- 
ming data and user Hme accumulations. 
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Two-in-one amplifier redesign 
provides broadcasting backup 


VoCom Products has redesigned its 
SOOMHz and 900MHz amplifiers. Each 
transistor is mounted on its own pallet for 
repairs in the field. The 140W SOOMHz 
and 120W 900MHz amplifiers are each 
designed with two amplifiers, a predriver 
and an afterburner, In the event the final 
stage should need to come off the air, the 
predriver amplifier will continue broad- 
casting at 75W and 60W, respectively. 
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. VoCom’s RF Power 
Amplifiers 


VoCom’s AMPLIFIERS POWER OUTPUT: 
150 & 300 Watts 


® VHF Low Band 
e VHF High Band 
¢ UHF Low Band 
e 800 MHz 
¢ 900 MHz 


25, 
a5 


50, 100, 180, 300 & 500 Watts 


- 00, 100, 200 & 350 Watts 
40,75 & 140 Watts 
35. 


60 & 120 Watts 


VoCom’s AMPLIFIERS ARE: 


© FCC Type accepted 
* Limited 5 year warranty 


¢ Tuned to your specific input drive (L00 mWatts & up) and 


frequency 


* Protected for SWR, Temperature and Overdrive 
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Alphanumeric pager features 
preprogrammed responses 


Tango, from Motorola’s Advanced 
Messaging Systems Division, is the first 
two-way alphanumeric pager to operate 
on the ReFlex system. Users can respond 
to messages directly from their pager by 
selecting one of many preprogrammed re- 
sponses or from a list of multiple choice 
replies included in the originator’s mes- 
sage. As many as 100,000 characters can 
be received and stored in memory. The 
pager can be connected to most comput- 
ers via a serial interface for downloading 
long messages or for customizing ac- 
knowledgment responses. When the pager 
is connected to a PC through the data port, 
it acts as a wireless modem by transmit- 
ting computer-created messages back to 
the service provider where they are routed 
to other wireless or wireline destinations. 
Features include time and date stamp, 
alarm clock, backlit LCD and four user- 
selectable alert sctlings, including silent 
vibration, 

Circle (403) on Fast Fact Card 


Mobile offers programmable 
channel spacing options 


The Syn-Tech XTR Multi-Mode FM 
two-way radio from Midland LMR fea- 
tures programmable channel spacing to 
meet the demand for narrowband capabil- 
ity. The frequency-synthesized mobile of- 
fers channel spacing of 12.5kHz and 
25kHz in addition to ISkHz and 30kHz. 
The spacing of each channel can be pro- 
grammed individually, as needed, to en- 
sure complete compatibility. 
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Software designed for Depot Repair automation includes accounting 


ServicePlus Series 3 software is a 
Windows-based version of Service- 
Ware’s Series 2 Service Information 
System (SIS). The first version of Series 
3 is an SIS product designed specifically 
for Depot Repair automation and in- 
cludes the following modules; Logbook; 
logistics; order entry; SP manager; and 
interfaces for AccPac Plus, Great Plains 


and SBT accounting systems. Features 
include resolution statistics, shipping and 
receiving, flat-rate billing, unlimited jobs 
per work order and work flow, a mecha- 
nism that allows customers to define 
ServicePlus behavior and accurately re- 
flect their processes, business and service 
cycles. 
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TRIDENT 


MICRO SYSTEMS 


MOBILE DATA, CONVENTIONAL RADIO AND SMR TRUNKING 


TNT Logic 
Controllers 


. geicanns opera * Airtime Logging 


¢ LTR” Compatible 
* Bi-lingual Prompts 


¥ Follow Me aes 
* Least Cost Routing 
* DID Interface 


* 1920 Minute Storage 
¢ 208 Telco Ports 


— 
—————} 
—————————} 
—————} 
——— 


*¢ ESN Validation and 
Remote Programming 


CR-355 
Call Router 


* PBX Interface 
* No Answer Transfer 


VM-400 
Voice Mail 


* Direct Connect or Remote 
¢ 999 Mailbox Capacity 


Trident Micro Systems 


17951 Lyons Circle, Huntington Beach, CA 92647 


(714) 843-9300 


(800) 798-7881 


(612) 835-6383 
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anta Fe Distributing 

has a complete line 
of Base Station/Mobile 
Antennas, Duplexers/ 
Combiners, and Coaxial 
Cables & Connectors! 


ANTEN 


a BAND-IT’ 
ASTRON 


CORPORATION 


a Cablewave Systems 


—= COMTELCO 
(Ffiptex SIND 
Belden wire & cable 
oy TeLewave, Inc.Y 


RFI @usfiED 


At Cover 


cushcraft/Signals 


@larsen ROHN. 


KPolyPhaser 


rnasel 
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Data-capable modular VHF repeater includes self-diagnostics 


Pieper 


-_ 
= 
- 
~ 
~ 
“ 
- 
- 
- 
- 


Qeuaypeauaug: 
PERE RER EE! 


- 
~- 
= 
- 
~ 
- 
- 
- 
-_ 
— 
= 


Km 


The 30W KV-I6RP VHF repeater sta- 


tion from KA¥VIcomm is a 19" rackmount 
unit with 16 synthesized channels. Oper- 
ating at frequencies of 66MHz-88MHz 
and 134MHz-—174MElz, the unit offers 
30kHz, 25kHz and 12.5kHz channel spac- 
ing. Features include modular construc- 
tion and CTCSS decoding and 
regeneration. Self diagnostics are visible 
on the front panel. Designed to 
accomodate interfacing with SCADA sys- 
tems, the repeater is data-capable and has 
isolated 6002 audio inputs/outputs. 
Circle (406) on Fast Fact Card 


Battery monitor informs user of battery’s condition 


The BatteryLite informs any lead acid 
battery user of the battery's condition. 
The unit from Photron draws less than 


0.005A but provides a battery state of 


charge (SOC) readout in percentage 
along with SOC trend and ten critically 
important battery alarm conditions. 
The palm-size unit requires 2-4 small- 
gauge wires for hookup and is avail- 
able in surface-mount and flush-mount 
versions. 
Circle (407) on Fast Fact Card 


At IDA WE DON’T 
PUT THE SAME PRI 
ON PERFORMANCE AS 

THE OTHER GUYS. 


450/800/900/220 MHZ COMPATIBLE. 
Advanced SMR Trunking Logic and Interconnect that 
improves your return on investment because you invest less 
to begin with. That’s why IDA makes the most SENSE. 


IDA CORPORATION 


1345 West Main Ave., Fargo, ND 58103 
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Connector for 7/16 DIN applications includes O-ring sealing 


The EZ-900-716C from Times Micro- 
wave is a 7/16 DIN plug connector for 


LMR-900. The center conductor is capti- 
vated to assure proper pin depth, and the 
design includes integral O-ring weather 
sealing. All portions of the connector in 
the RF path are silver-plated, and the 
matching section of the connector pro- 
vides better than 1.1:1 WSWR to 2GHz. 
Installation is simplified by using the ST- 
900/1200C stripping tool and by the cen- 
ter conductor design. The stripping tool 
strips the jacket off of the cable to the 
correct dimension, and the task of tap- 
ping the center pin of the connector into 
the center conductor of the cable is elimi- 
nated by the use of a push-in center con- 
tact. Reliable contact to the center 
conductor is made by silver-plated spring 
fingers. 
Circle (408) on Fast Fact Card 


Metallized materials provide architectural EMI/RFI protection 


Fiectron metallized materials for ar- 
chitectural shiclding are non-woven, 
metallized fabrics designed for complete 
EMI/RFI protection. Customers can se- 
lect a polyester non-woven fabric coated 
with either copper or nickel-on-copper, 
depending on shielding requirements. 


A Wi 
lag MESS Li 


GINA 


Available in a roll in 54” widths, the 
material from Lindgren RF Enclosures 
is applied directly over most standard 
construction finishes using standard wall 
paper paste. Flectron is available in 40dB 
and 60dB performance levels. 
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IRELESS 


UNCONDITIONAL 
REPEATER 
PERFORMANCE 


Daniels Electronics radio 
components go to extremes 
worldwide to maintain vital 
signals. Repeatedly. Since 
1950, Daniels has provided 
comprehensive design, 
development and testing for 
all its products, which are 
backed by registered quality 
assurance standards under 
ISO 9002. The components 
are modular for easy 
upgrading and maintenance, 
and flawless compatibility 
and crossbanding. So you 
can depend on Daniels 


Electronics. Repeatedly. 


a= DANIELS 


— ELECTRONICS LTD. 


RADIO COMMUNICATION MANUFACTURER 


SPREAD SPECTRUM RADIO MOUEM 


The Name in Wireless Technology 


Leading in quality, 
performance and endurance. 


| FEATURES AVAILABLE 

i> Spread spectrum direct sequence radio modem 

|+ No FCC site license required 

l. 900 MHz ar 2.4 Giz bands for retiable tranedssiun H 
* Packelized data transmission Imoditied 1.25 Protocoll } 


GRE. GRE America, Inc. 43 Erie Street, Victoria, B.C., 


GRE America, Inc. CANADA ¥GV IPS 
425 Harbor Blud —_racsimie: c4150 591-2001 Tel: (604) 382-8268 
Belmont, CA G4002  outsise ca: (ean) 235-3975 | Toll tree 1-800-664-4066 


Se | Fax: (604) 382-6139 


error detection and / of correction 
e am ssa AS-+19, U.35 for data rates ad 1.2 lo Gt kbps 
* Exceptional recewer sensitivity 


Telephone: (415) 591-1408 | 


* Poice Commumecation while sending data 
* Point to point with repeater capability 


~ Point-to-mullipoint with unique 10's and eepealer capability 


“Innovation Is Our Business" | 


ea ener ee 
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Finally, a two-way 


hawa radio package that’s 


Haewa Communications 
A Division of Haewa Corporation 
4357-B Park Drive 
Norcross, GA 30093 USA 


truly affordable! 


¢ 16 Channels 

© 5W/1W VHF-4W/1W UHF 
¢ Leather Case 

* Compact Charger 

¢ Priority Channel Scan 

* Time Out Timer 


« PL Tones 

* Nicad Battery 

¢ Rugged Die Cast Frame 
¢ 2 Year Warranty” 


ONE LOW PRICE-$299 VHF or UHF 


CALL US TODAY! 


1-800-783-4239 ¢ 1-404-921-3272 


FAX 1-404-921-2896 


VISA/MASTERCARD & COD 
orders accepted 


*One (1) Year on accessories 


Circle (52) on Fast Fact Card 


P eople 


Changes at Nextel Communications, Rutherford, NJ: 

Wayland R. Hicks resigns as vice chairman and chief ex- 
ecutive officer (CEO) to be replaced by Dennis Weibling as 
acting CEO. Weibling is president of Eagle River, Craig O. 
McCaw’s private investment company. McCaw is chairman of 
Nextel’s operations committee. Brian McAuley, one of 
Nextel's founders, vacates his position us president to become 
a vice chairman. 

Justin Jaschke, the company's executive vice president for 
marketing, customer care and strategy, adds to his responsi- 
bilities as he becomes the chief operating officer. Jaschke had 
been president of OneComm, which merged with Nextel. 


Paul D. Mueller, who previously was president of 
Transcrypt International, Lincoln, NE, becomes vice president 
of sales and marketing for Phoenix Wireless Group, Maitland, 
FL, 


Jim Gilley, senior engineer for Transcrypt International. 
advances to chief scientist. 


Changes at Hutton Communications, Dallas: 

Jeff Curtis departs Photocomm, Scottsdale, AZ, as senior 
sales engineer to join Hutton as area sales manager for the 
Power Systems Group. 

Richard Romero Icaves The Brice Group, Carrollton, TX, 
as director of logistics to become vice president of operations 
for Hutton. 


Make money reselling pager & cellular airtime through Vista Communications. We are setting up satellite offices, Agents, 
& resellers in every state. Agents set up for less than $500. We want you on our team. We provide you with 3-day Onsite 
training, equipment and supplies, complete operations manual & customer accounts. Fax your request to 1-800-211-2141 


or write to the address below: We have immediate needs in the following areas: 


ALABAMA 
Birmingham 
Huntsville 
Mobile 
Montgomery 


ARIZONA 
Glendale 
Phoenia 
Scottsdale 
Tempe 
Tucson 


ARKANSAS 
Fayetteville 
Hot Springs 
Litde Rock 
Pine Bluff 


CALIFORNIA 
Alameda 
Anaheim 
Antioch 

San Francisco 
San Jase 

Simi Valley 
Ventura 


46 Mobile Radio Technology 


COLORADO IDAHO 
Aspen Boise 
Boulder 
Colorado Springs ILLINOIS 
Denver Aurora 
Pueblo Chicago 
Springfield 
CONNECTICUT 
Hartford INDIANA 
Stratford Bloomington 
Columbus 
DELAWARE Fort Wayne 
Dover Indianapolis 
Wilmington South Bend 
FLORIDA IOWA 
Boca Raton Des Moines 
Boyton Beach 
Clearwater KANSAS 
Daytona Beach Kansas City 
West Palm Beach Wichita 
GEORGIA KENTUCKY 
Athens Lexington 
Adana 
Cleveland LOUISIANA 
Columbus Baton Rouge 
New Orleans 


MAINE 
Panland 


MARYLAND 
Bahimore 
Silver Springs 


MICHIGAN 
Dearbom 
Detroit 

Flint 


MINNESOTA 
Minneapolis 


MISSISSIPPI 
Jackson 


MISSOURI 
Kansas City 
St. Louis 


NEVADA 
Las Vegas 


NEW JERSEY 


Newwark 
Trenton 


NEW MEXICO UTAH iy 
Albuquerque Salt Lake Cuy For a ' 
complete list 
NEW YORK VIRGINIA 
Albany Chesapeake of areas and 
Buffalo Hampton ‘ 
Rochester Norfolk to BREE a 
Richmond no obligation 
OHIO A F 
Columbus WASHINGTON information 
Cleveland Mount Vernon 
Cincinnati Scuttle package 
Dayton write: 
Toledo 
OREGON The Webb 
Pordand CG 
rou 
PENNSYLVANIA P p 
Pittsburgh O Box 
2032 
TENNESSEE 
Brentwood Clarksville, 
Knoxville 
aati Tn 37042- 
ere 2032 
E] Paso 
Fu. Worth 
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Changes at IFR. Wichita, KS: 

Fred E. Arnold leaves Dorne and Margolin/CHU Technol- 
ogy, Bohemia, NY, as president to become chief operations 
officer for IFR. 

Ronald J. Hollas leaves Harris, Melbourne, FL. as Asia 
Pacific sales director to join IFR as communications market- 
ing manager. 

Samual Kyehung Lee, electrical design engineer. advances 
to director of business development for the Pacific Rim. 

Michael McClelland exits The Koch Crime Commission, 
Wichita, as communications specialist to become marketing 
communications administrator for IFR. 

Anthony W, Sutton leaves Schlumberger Technologies, 
Billerica, MA, as a sales manager to join IFR as director of 
sales. 


James D. DeBelina departs Motorola, Schaumburg, IL. as 
North American sales director for wireless network products 
to join Hlinois Superconductor, Mt. Prospect, IL, as vice presi- 
dent sales and marketing. 


Changes at Allen Telecom Group (ATG), Cleveland: 

Dale Bastian, vice president of North American sales, 
moves up to senior vice president for North American sales 
and marketing. 

Martha LeVasseur leaves Ohio-based Alltel Publishing as 
vice president of marketing and business development to join 
ATG as marketing director. 
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Five Essential Functions, 
One Complete Package 


© Power Supply 

e Battery Backup 

e System Monitoring 

© Alarm Contacts 

© Low Voltage Disconnect 


The NEWMAR Integrated Power System - I.P.S. - assures 
communication power in the event of AC power loss, 
and simplifies site engineering and installation, A 


Power Supply /Battery Charger and all accessory com- 
ponents - Batteries, Monitors, Alarms, and Disconnects - 
cre assembled and wired within a compact 19° chassis. 
The system load is powered through the internal batter- 
ies by the Power Supply, resulting in no interruption if 
AC fails. 


Available in 12, 24 or 48 volt, 475 or 875 watt ratings. 
Ideal for applications that require AC fault tolerant 
operation: Microwave. Repeaters, Cell Sites, Paging 
Terminals, and Base Stations 


Call for information on how the I.P.S. can improve the 
reliability of your communication power 


NEW AR ELECTRONIC POWER PRODUCTS 


COMMUNICATION * NAVIGATION 
Newport Beach, CA * Phone: (800) 854-3906 » FAX: (714) 957-1621 


Circle (42) on Fast Fact Card 


Squelch your Voting System problems 
with a CTI Products Comparator Display 


Voting : a ie as 


Tr : —— 

Comparators Crt = 
CII 4 

Local, Leased. or [ 


Remote Comparator Interface 


Features: 

® Displays voting sytem and receiver status on local PCs, 
remote PCs, or consoles. 

® Disables faulty receivers remotely — 
without making a trip to the comparator. 

® Logs receiver failure history with time and date stamp. 

® Helps diagnose system problems fast. 

® Great for finding intermittent problems with receivers 
and wirelines. 


Compatible with: 
® Conventional and Trunking systems 
® Motorola Digitac, Spectra-TAC, and TAC comparators 
® Ericsson / G.E. Analog Voters 


Lr Products Ine. 


1211 W. Sharon Rd., Cincinnati, OH 45240 
(513) 595-5900 
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TRANSMITTER LOCATION 


Direction Finding System 


Models available with 
Tracks Down 


computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


* Stuck Microphones 

* Cable TV Leaks 

« Jammed Repeaters & 
Cell Sites 


Circle (43) on Fast Fact Card 


January 1996 Mobile Radio Technology — 47 


L iterature 


Spectrum guide gives engineers access to frequency allocations 


The second edition of Spectrum Guide: 
Radio Frequency Allocations in the United 
States, 30MHz-300GHz by Bennett Z. 
Kobb is intended for readers in RF engi- 
neering, business and product develop- 
ment. The 31l-page guide profiles major 
commercial, government and scientific 


uses of the U.S. spectrum in more than 300 
bands from VHF through EHF. 


These in- 


Provides Morse code identification. 
Includes PTT and ID-Inhibit modes. 
Call for brochure. 800-521-2203 


clude personal communications services 
(PCS). wireless data, cellular, video serv- 
ices and unlicensed RF devices. The book 
from New Signals Press and Publication 
Services includes official data from the 
U.S. Table of Frequency Allocations, as 
well as subject and band indexes. 

Circle (301) on Fast Fact Card 


{ ese | CONTROL SIGNAL 


1985 S. Depew, #7, Denver, CO 80227 
303-989-8000 


Circle (44) on Fast Fact Card 


e Telacommunications 
. Billboard. Lighting 

° Cathodic Protection 
* Outdoor Lighting 

* Radio Beacons 


¢ Recreational Vehicles 


« Remote Homes 


* Water Pumping 


Call for a price quote and 
computerized CAD design. 
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Direct Power and Water Corporation 
3455 A Princeton NE « Albuquerque, New Mexico 
1-505/889-3585 or 1-800/260-3792 


Circle (45) on Fast Fact Card 
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Communications manual covers 
instrumentation, testing techniques 


Standard Radio Communications 
Manual: With Instrumentation and Test- 
ing Techniques by R. Harold Kinley is 
available in a new format: 8%" x 11" 
looseleaf notebook. This book contains 
more than 400 pages of illustrations, 
charts, graphs and step-by-step test proce- 
dures to explain the instrumentation and 
procedures necessary for performance test- 
ing AM, FM and SSB equipment, as well 
as antennas, transmission lines and other 
related equipment. Quarterly supplements 
will be offered to be inserted in the note- 
book to keep the book up to date. 

Circle (302) on Fast Fact Card 


Buyers’ guide focuses on site 
construction, maintenance products 


The 1995-96 edition of Tessco’s Site 
Management Buyers’ Guide contains site 
construction and maintenance products 
for SMR through PCS frequencies. The 
328-page guide consolidates the offerings 
of more than 95 manufacturers, with full 
side-by-side product descriptions. Three 
indexes help the user locate any item 
quickly. 

Circle (303) on Fast Fact Card 


Catalog outlines 
switch matrix technology 


A 28-page color catalog from ST 
Olektron Systems outlines new switch 
matrix technology and other related com- 
ponents for switching RF, microwave and 
digital signals. Other products include spe- 
cialized devices for SATCOM, FAA and 
automated component testing applications, 
as well as LAN interface modules, RF 
multicouplers and high intercept amplifi- 
ers. Data sheets outline complete informa- 
tion on frequency capabilities, input and 
output configurations, switching speeds 
and other important specifications. 

Circle (304) on Fast Fact Card 


Data sheet details features, specs 
of ANVIL monitor 


A four-page data sheet from Noise Com 
details the applications, features and speci- 
fications of the ANVIL monitor, which 
determines antenna problems. Charts and 
diagrams aid in the descriptions of the 
monitor's features and functions. In addi- 
tion, the data sheet provides ordering in- 
formation and instructions for quick refer- 
ence and easy purchasing. 

Circle (305) on Fast Fact Card 


Mabie Raclico 


The journal of mobile 
communications technology 


BUSINESS 

Cameron Bishop, Senior Vice President 

Mercy Contreras, Publisher 
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Raymond E. Maloney, President and CEO 
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Customer Service, 800-441-0294 
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Catalog describes attenuating 
headsets for two-way radios 


A 12-page color catalog and supplement 
describe David Clark’s line of noise at- 
tenuating headsets. radio adapters and ac- 
cessories for two-way radios. The catalog 
provides information and specifications on 
the series 3000, 7000, 7100 and 7200 noise 
attenuating headsets and adapters for por- 
table and mobile radios. The color supple- 
ment introduces the series 6000 noise at- 
tenuating headsets with noise canceling 
microphones and radio adapter cords. 

Circle (306) on Fast Fact Card 


Short-form catalog features 
rechargeable lithium batteries 

Tadiran Electronic Industries has up- 
dated and expanded its lithium battery 
short-form catalog. New features include 
the In-Charge rechargeable lithium metal 
AA cylindrical. Categories of batteries are 
primary power cylindricals—high capac- 
ity; memory backup; high-temperature; 
high power, and automated utility meter— 
wafers: and assemblies for PC real-time 
clock and CMOS memory backup. 

Circle {307) on Fast Fact Card 


Catalog includes 2,700 new items 


The 36th catalog from MCM Electron- 
ics contains more than 2,700 new items, 
including project accessories, semiconduc- 
tors. connectors, test equipment and com- 
puter products. The catalog also introduces 
LAN cable test products, high-quality 
crimping tools and many other new items 
for the electronics service technician. 

Circle (308) on Fast Fact Card 


Catalog covers lowpass filters 


A new catalog from Microlab/FXR de- 
scribes high-power coaxial lowpass filters. 
The models featured are available for use 
in the 100MHz to 2,000MHz region and 
with average power levels of up to 750W, 

Circle (309) on Fast Fact Card 


Selection guide features antennas 


Antenex’s selection guide lists new 
products, including the Voyager omnidi- 
rectional base station antenna and true 
compact wideband mobile antennas. The 
guide includes color photos, graphs, charts, 
specs, plots and vertical field patterns to 
simplify the buying decision. 

Circle (310) on Fast Fact Card Ah. 


Use Omnicron Voice Logging Recorders to document your 
important telephone and two-way radio conversations. They 
provide immediate review, plus a tape to store for future 
reference - the sensible way - at a sane price - from $340.00. 


Easy installation + Automatic voice activation * 2, 8, or 16 hours 
of solid talk time on each standard audio cassette * Fail safe 
alarms monitor tape movement to prevent errors * Optional Talking 
Time Clock repeats the time and date on a dedicated time channel. 
Omnicron has a full line of accessories: transcribers, tapes, 
sequencers, phone couplers. radio cables, etc. « Immediate delivery 


* 20 years of quality voice recording products and service ® 


 oumicro 


581 LIBERTY HIGHWAY 
P.O. BOX 623 


Pas ELECTRONICS putnam, ct 06260-0623 


Phone: (203) 928-0377 
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— FAX: (203) 928-6477 
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The following pages 
contain mobile radio, 
paging and cellular 
products and services 
of advertisers in this 
issue. Information is 
provided by the 
advertisers. For more 
information on these 
products, circle the 
corresponding Fast Fact 
number found on the 
card on page 78. Also, 
refer to the Ad Index 
on page 72 for the 
page reference to the 
company’s 
advertisement. 


Trunking Option for Test Set 


Wavetek's 4015 Stabilock test set 
is designed for efficient servicing, A 
wide selection of testing possibilities 
for communications systems is pro- 
vided, including a new EDACS trunk- 
ing option, Integrated selfeheck and 
autocalibration are standard features. 


Circle (203) on Fast Fact Card 


High Q 
Bandpass 
Filters 


A new series 

of high Q 

bandpass filters 

offers tunable 

quarterwave 

cavities in a va- 

riety of diameters for increased Q. se- 

lectivity and low loss while suppressing 

interference from 30MHz to 950MHz. 

Available from Microwave Filter. 

these filters can be used as preselectors 

or to clean up spurious transmit sig- 

nals. Five different sizes are available 

in single, double and triple cavities. The 

units have retating loops and an adjust- 
able resonator for field tuning. 


Circle (206) on Fast Fact Card 
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Product/services showcase 


Spread Spectrum 
Radio Modem 


The GINA 64kbps spead spectrum 
racio modem from GRE America al- 
lows asynchronous and synchronous 
data transmission at speeds up to 
64kbps throughput with RS-232, RS- 
449 and V.35 interfaces. 


Circle (201) on Fast Fact Card 


Coaxial Protector for GPS 


PolyPhaser introduces a coaxial 
protector for GPS receivers with ac- 
tive antennas. The IS-MRSOLNZ+6 
protects in-line amplifiers and GPS 
receivers, providing optimal protection 
for de and RF paths on coax. With 
positive and reverse voltage protec- 
tion, it exhibits low loss and low VSWR 
over a large bandwidth. 


Circle (204) on Fast Fact Card 


Workstation Screens 

Modular Communication Systems’ 
consoles and stand-alone workstations 
for emergency communications fea- 
ture MODUCOM's “Screenmaker” 
and ~Customizer”™ software that allows 
user design of screens for specific op- 
erating requirements and applications. 


Circle (207) on Fast Fact Card 


Transmitter Steering 
Controller 


The TSAM-1 transmitter steering 
controller from CTI Products works 
with existing comparators and re- 
ceiver voting electors to steer eight 
transmitters. It includes fully program- 
mable coniro] tone generation and 
CTI Products’ exclusive Smart-Steer 
algorithm. It is expandable to 64 
transmitters, 


513-595-5900 


Circle (202) on Fast Fact Card 


Wireless 
System 
Components 


Trident 

Micro Sys- 

tems manu- 

factures a vari- 

ety of products 

for the wire- 

less industry including trunking control- 

lers, air time loggers and mobile data 

terminals with GPS. In addition to ESN 

modules with over-the-air program- 

ming, data modems and other compo- 

nents for 220MHz, 800MHz. 

90O0MHz and conventional systems 
are available in the new catalog. 


800-798-7881 
Circle (205) on Fast Fact Card 
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Now Available from SFD: 


«Base Station Antennas 
¢Combiners/Duplexers 
Mobile Antennas 
Coaxial Cables & Connectors 
Lightning Protection 
Power Supplies *Towers 


Santa Fe Distributing, Inc. 
913-492-8288 or 800-255-6595 
FAX: 800-255-6596 
Circle (208) on Fast Fact Card 


Trunking Repeater Manager 


The LT-4200 LTR trunking repeater 
manager from Connect Systems is de- 
signed to be compatible with the re- 
peater bus used by all major brands 
This control panel includes a front panel 
LCD that displays current user ID, re- 
peater status, HELP data and program- 
ming details. Front- and rear-panel 
RS-232 ports allow use of a modem, 
PC or laptop to perform local or re- 
mote programming in addition to 
downloading programming data and 
user time accumulations. 


Circle (209) on Fast Fact Card 


Full-scan Analyzer 


The 486-based COM-120B from 
IFR Systems provides near real-time 
spectrum analyzer and scope displays 
with virtually no keyboard buffering. It 
includes a crossband duplex system, a 
digitized full-sscan spectrum analyzer 
with optional tracking generator and a 
PCMCIA memory card. Options in- 
clude POCSAG, Clearchannel LTR, 
EDACS and AMPS test capability. 

Circle (212) on Fast Fact Card 


Multi- 
function 
DTMF 
Encoder/ 
Decoder 


The NC4000 

controls mul- 

tiple remote operations with status 

verification reporting of both input and 

output active functions. It decodes all 

16 standard DTMF characters. has an 

address length of one to eight digits 

and includes E?Prom memory for non- 
volatile storage. 

Norcomm 
12438 Loma Rica #1 
Grass Valley. CA 95945 
916-477-8400 


Circle (215) on Fast Fact Card 


Scrambling 
for 
MicroTAC 


Portable tele- 
phone security. 
invisibly embed- 
ded into Motorola 
MicroTACs, is 
activated with a 
simple keypad 
combination. 
Proven Crypto 
Voice Plus tech- 
nology from 
Transcrypt In- 
ternational is 
compatible with its other scramblers for 
complete cellular and office security. 
Call 800-228-0226. 


Circle (210) on Fast Fact Card 


UPS 
Systems 


SMART DataCenter UPS systems 
from Tripp Lite are available in 
3KVA and 5KVA sizes. They feature 
14 ac outlets (120Vac and 208Vac) 
with expandable battery capacity, 


Circle (213) on Fast Fact Card 


UHF Four-cavity Duplexer 


TX RX Systems’ mode! 28-70-02A 
pseudo-bandpass duplexer uses the 
patented Vari-Notch circuit to provide 
maximum isolation for the lowest in- 
sertion loss possible. Fully temperature- 
compensated and manufactured to the 
highest standards, this duplexer will 
provide years of unequaled and trouble- 
free performance. 


Circle (216) on Fast Fact Card 


Air-dielectric Radiating Cables 

Trilogy 

Communi- 

cations in- 

troduces 

RMC2? radi- 

ating cables 

for RF-re- 

stricted ar- 

eas (build- 

ings, sub- 

ways, tun- 

nels, etc.). 

Product fea- 

tures include: the only hermetically sealed 

low-loss air-dielectric cables available and 

they require no pressurization, No sol- 

dering for connectorization, and RMC2 

costs far less than corrugated copper 
cables. Available in 502 and 752. 

Circle (211) on Fast Fact Card 


Integrated 
mobile antenna 


Cushcraft has de- 
veloped a new line of 
mobiles that incorpo- 
rate an integrated, 
one-piece base de- 
sign. A flexible enclo- 
sure skin resists struc- 
tural blow. contami- 
nants, sun. moisture 
and broad swings in 
temperature. The 

one-piece design eliminates the oppor- 
tunity for rain to Jeak into the antenna. 


Available from 8O00MHIz to 900MHz. 


Circle (214) on Fast Fact Card 


Desktop Power Supply 


The super-quiet 22A desktop power 
supply from DuraComm features auto 
reset and is switchable. 110V/220V. 
Weighing less than 3 pounds. the unit 
provides ac/dc line filtering, MOV line 
input protection and overvolt/current 
protection. Supplies for 7A, 11A, and 
15A are also available. 


Circle (217) on Fast Fact Card 
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Product/services 


Medium- 
wave 
Isolators 


Eagle's new medium-wave isola- 
tors allow use of existing AM band 
towers for VHF, UHF or cellular an- 
tennas. The isolators can handle 
25,000W of medium-wave power, as 
well as 1,000W of through power. 
Price; under $200. 

Eagle 
P.O. Box 4010 
Sedona, AZ 86340 
520-204-2597 


Circle (218) on Fast Fact Card 


Lease-line Replacement 


The 4WFD-FIP from DataCom re- 
places the wired connection between 
data centers and/or other leased line 
sites. Standard features include: full- 
duplex operation; 100% duty cycle; 
order wire; and integral six-bay cavity 
duplexer, The 4WFD-FIP supports as 
much as V.34 modulation to achieve 
asynchronous non-compressed data 
rates as high as 28.8kbs 


Circle (221) on Fast Fact Card 
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TDMA Test System 
The new Motorola TDMA TruTest 


system is a convenient. accurate way 
to test TDMA cellular phones. The 
system includes three components: 
TDMA-1000. a portable EAMPS and 
TDMA dual-mode cellular test unit: Mi- 
cro RF Isolator. which provides isola- 
tion from external RF interference; and 
a cellular test kit. Call 800-505-TEST. 


Circle (224) on Fast Fact Card 
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showcase 


Replacement 


Antenna 


Centurion 
International's 
fixed replace- 
ment antenna 
for the Motor- 
ola MicroTAC 
phone elimi- 
nates the has- 
sle of pulling 
up a retract- 
able antenna. The quarterwave, fully 
molded, stubby design retains the flip 
phone's compact profile. The CXS- 
MFP is easy to install—just pull out 
the retractable antenna and snap on 
the Centurion replacement. 


Circle (219) on Fast Fact Card 


Signaling 
Products 


The 1996 sig- 
naling products 
catalog and up- 
dated price list is 
available from 
Vega. The prod- 
ucts described in 
the catalog are 

designed to meet signaling require- 
menis—whether for tone-remote or dc 
remote-control consoles, remote station 
adapters, tone encoders and decoders 
or any of a wide variety of system mod- 
ules (line termination cards, summing 
amplifiers, line drivers. single-tone en 
coders and decoders. notch filters and 
relay cards.) 


Circle (222) on Fast Fact Card 


Trunking Systems Link 


Net-Link is a software and hardware 
package providing multi-user and multi- 
site linking among LTR trunking sys- 
tems. Developed by Rayfield Commu- 
nications and sold exclusively by IDA, 
the Wordsaver technology makes the 
Net-Link transparent to the end user 

Call 800-627-4432, 


Circle (225) on Fast Fact Card 


Small Console 


DSPatch32 is a small console with 
big system features, configurable to 
support 32 lines or operator worksta- 
tions with touch or mouse operation. 
External lines may be for radio, tele- 
phone circuits, intercom or other use. 

Avtec 
803-892-2181: fax 803-892-3715 
Circle (220) on Fast Fact Card 


Battery Analyzer 


Cadex’s C7000 programmable 
battery analyzer simultaneously ser- 
vices NiCd. NiMH and SLA batteries. 
More than 800 configured adapters 
are available for batteries for portable 
radios. cellular phones, laptops and 
camcorders. 

Circle (223) on Fast Fact Card 


Multi-channel Remotes 
for Midland Radios 


The new MCR310 and MCR320 
remotes from CPI give full control of 
Midland’s Syn-Tech XTR radios, for as 
many as 99 channels. The remotes 
provide controls for channel up/down, 
P-scan. N-scan, add/delete, monitor, 
PTT, intercom and volume. Other fea- 
tures include 2W of speaker audio, 
LED channel readout and LED indica- 
tors for PTT, scan, monitor and A/D. 


Circte (226) on Fast Fact Card 


Band-reject Duplexers 


With 5MHz separation in VHF 
(4MHz UHF). this duplexer from 
EPCOM features low insertion loss 
and high TX/RX isolation. 

E] Paso Communication Systems 
1630 Paisano Drive, El Paso, TX 79901 
915-533-5119; fax 915-542-4701 

Circle (227) on Fast Fact Card 


Cable, Antenna Analyzer 


Site Master is a precision analysis 
tool that measures SWR. return loss 
and distance-to-fault on both analog 
and digital RF transmission lines. The 
unit from Anritsu Wiltron has a fre- 
quency range of 25MHz to 3,300MHz 
and rejects external RF interference. 

Circle (229) on Fast Fact Card 


Encoder 


The TE-32 tone encoder from 
Communications Specialists gives 
direct access from a front-dial rotary 
switch to all EIA CTCSS tones from 
67.0MHz to 203.5MHz. It is housed 
in a high-impact plastic case and is 
supplied with a mounting bracket, hard- 
ware and a three-foot shielded cable. 


Circle (232) on Fast Fact Card 


Buyers’ Guide 
TESSCO's 1995-96 Buyers’ Guide 


features six tabbed sections covering in- 
frastructure products, mobile and por- 
table accessories, antennas, bench equip- 
ment and test and maintenance gear. 
with complete product specifications 
800-472-7373; fax 410-472-7575; 


web site http:/Avww.tessco.com. 


Shielding 
Systems 


Lindgren 

RF Enclosures 

is one of the 

premier manu- 

facturers of 

shielding sys- 

tems. Engineer- 

ing expertise 

and innovative design solutions enable 

the company to meet the customers’ 

growing shielding requirements. 

Lindgren offers a broad choice of 

shielding systems, including modular 

rooms, anechoic chambers and R & D 
and scientific shielding applications 


708-307-7200; fax 708-307-7571 
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SCADA 
and 
Telemetry 
Systems 


Economical, 

easy-to-use, 

ULTRAc wire- 

less SCADA 

and telemetry 

systems from 

Zetron fea- 

ture PC-based centrals: use of existing 

radio systems; NEMA cases with bat- 

tery backup; PLC monitor and control 

systems; PLC communication via 

MODBUS:; and voice and paging 

alarms over phone or radio via 

SentriVoice and SentriDial product 
lines 


Circle (233) on Fast Fact Card 


Replacement batteries 


WEW Associates is a U.S. manu- 
facturer of replacement batteries and 
chargers for two-way radios. The 
companys MasterCharger series is 
available in single, double and six- 
station units with interchangeable 
cups for a wide selection of manufac- 
turers. Call 800-221-0732. 


Circle (228) on Fast Fact Card 


Cable 
Packaging 
System 


The Reel 

Pax packaging 

system from 

Andrew 

makes han- 

dling, dispens- 

ing and cutting 

both super- 

flexible cable 

and braided 

coaxial cable easier. Each Reel Pax is 

a compact, durable carton that holds 

one 500-foot reel of “4” or 3/8" 

superflex or braided cable. The '2” 

superflex comes in 250-foot reels. Call 
800-255-1479, ext. 126. 


Circle (231) on Fast Fact Card 


Wireless Communications 
Service Monitor 


Hutton Communications is now 
an authorized stocking distributor for 
IFR. The COM 120B is an advanced 
wireless communications service moni- 
tor providing lightning-fast operation. 
800-442-3811; fax 214-239-5264 


Circle (234) on Fast Fact Card 
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rofessional services 


PORTABLE 
SERVICE, INC. 
121 Crowell Lane » Lynchburg, VA 24502 


- GE Portable Radio Service Depot 
@B Factory Approved Nationwide 
* Current Product Lines 
FACTORY TRAINED 
TECHNICIANS 


* Voice Guard Certified 
FOR QUALITY SERVICE * Surtace Mount Technology 


= Public Service Trunking 
804) 239-3049 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


The Art and Science 
of 
Antenna Site Acquisition 


RETCOM brings together all the resources 

needed to create a masterpiece of network 

design options through the site acquisition pro- 

cess. We have been antenna site specialists 

since 1986, providing the most cost-effective 

array of site acquisition services available. 
Let RETCOM do the job for you! 


ROOM IAC 


# subsidiary of Trott Communications Growp, Inc. 
1425 Greenway Drive #355 
lriving, TX 75038 
214/550-0320 
Fax: 214/580-0641 


3¢ OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD SUITE 200 
TALLAHASSEE, FLORIDA 32303 
PHONE (904) 224-4451 


Information: 
Tel: 908 462-5964 
Your Fax: 908-308-4633 


Business 
on the 


INTERNET 


Great Prices 


Your own Home Page on the World Wide Web, Plus much, much more. 


Jerry L. Simmons 


Communications Systents Consulting 
Land Mobile, SCADA, & Microwave Systenis 
Tower & Path On-Site Surveys 
PAX. ox 884 Phi: (40%) S8X-3200 
Montgomery. TX 77356 Pax; (AN) SSX1434 


MVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C, TROTT, PE. 


President 


1425 Greenway Drive. Suite 350, Irving, Texas 75038 
214/580-1911, Fax: 214/580-0641 


‘Webster 


Since 1974 Your Factory 


AUTHORIZED FROIREB oistaisutor 


115 BELLARMINE, ROCHESTER, MI 48309 
TOLL FREE 800-521-2333 
FAX 810-375-0121 


GE PORTABLE SERVICE 
* PAST TURN 
* WARRANTY 
« S48.00 he/2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


502-683-0936 =z, 2 


Commiatications Technology essociates 
Lidteston of Haves. Seay Mester > Metttorn. dy 

PLANNING AND DESIGN: 

* 2-Way Radio 

“MW & F/O 

+ CAD/MDT/AVL/Paging 


PLUS: 

* Complete A&E Services 
* Bldgs, Towers, Pwr Sys 
* Structural Engineering 


Hus. (8(4) 239-4200 PO Boy 4879 
FAX (R16) 259-922] Lynchburg, Virginie 24502 


——— SSSA 


We specialize in 
Internet services 

to the Communications 
community 


Both 


Large ana 
Small Firms 


A 


2. _ —SS=S====——_—==_ LN 
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Services 5 


THE PORTABLE DEPOT... 


KEEPING AMERICA COMMUNICARNG FROM COAST [O Coast! 


* SURFACE MOUNT TECHNOLOGY » 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS * 
* VOICE GUARD CERTIFIED « 
* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS « 
Route 2, Box 338C * Lynchburg VA 24501 
ERICSSON 2 ~— 804-237-3427 


C36) + FACTORY TRAINED TECHNICIANS » 


Mobile Communications Consulting 
5S, Ro MeComeuphey, PLE 
Prove ial 


DME? Chestnut Oak Orive 


Gaithersbury, MD 20874 (OL) 926-2837 


CLASSIFIEDS 


PLACING YOUR 
CLASSIFIED Ap Is 
As Easy As... 


Rick Kelley 
Classified Ad Manager 


Mail 
Tammy Kalebaugh 
Advertising 
Coordinator 
9800 Maleall Ave. 
Overland Park, KS 66212 


Phone Fax 
Rick Kelley Rick Kelley 
Classified Classified 
Ad Manager Ad Manager 

(800) 771-3351 (913) 967-1735 
(913) 967-1923 


Classified 
Professional consulting services 
Manufacturers reps 


v, Mobile Radio Systems vi Microwave Radio Systems 
D H Marketing Company 


7 Mobile/Portable Data Systems Vehicle Location Systems 
Manufacturers Representatives for 


| Computer Alded Dispatch Systems (7 Fiber Opti/PCM 
Y Basic And Enhanced 9-1-1 Systems Transmission Systems 
Wireless Communications Products 
A Paut Denwatt - Canroit HoLuincswortn Company 


¥) Telephone Networks 7 Full GIS Services 
6015 Lonmann’s Crossing. Suite 101 
Lago Vista, TX 78645 


Ph: 800-966-3357 Bit-) ees Porstivera@st) 
CALL: RICK KELLEY 


Employment (913) 967-1923 


Fax (913) 967-1735 


Successfully 
Target 
New Business... 


PLANNING, DESIGN, IMPLEMENTATION 


Aan 


10 Woodbridge Center Drive COMMUNICATIONS 
Woodbriae) eae-ce70 CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 * FAX (908) 636-7260 


Offices Nationwide and International 


COMMUNICATIONS 
CONSULTING SERVICES 


MSS SERVICE CENTER MANAGER 
So. California MSS is looking for an 
experienced Service Center Man- 
ager. Thorough knowledge of com- 
munications equipment and proce- 
dures required. We install and ser- 
vice all types two-way radio equip- 
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tes 


CONSULTING SERVICES ENGINEERING AID SOFTWARE 


* Microwave Systems * Microwave Calculations 
« 2-Way Radio Systems * Path Profiles (Graphics) 


ment. Base salary, incentives, vehicle 
allowance, benefits. Send resume to: 
Walt Kadyk, Gen. Manager 
Com Ser Co., Inc. 
882 N. Main St. 
Riverside, CA 92501 
Fax: (909) 684-8604 


* Telemetry / SCADA Systems * Mobile Coverage 
* Path Survey & Analysis * Multi-Point Calculations 
* Specifications & Licensing * HAAT Calculations 


U.S.G.S. MAP DATA BASE: 30 SECOND & 3 ARC SECOND DATA BASES 


CONTACT: JERRY SIMMONS 
P.O. BOX 884, Montgomery, TX 77356 » (409)588-3200 « FAX (409) 588-4434 


Employment " PageNet, the world’s largest 
wireless messaging 


company has excellent 
opportunities for 
experienced 


RF/Pagi 
System T echnicians 


Responsibilities include installation and 
maintenance of RF transmitters and receivers, 
data communication equipment, and satellite 
communication equipment. Candidates must 
possess a formal or military education in RF 
communications or electrical engineering with 
2 years solid troubleshooting experience. 
Qualified candidates should forward resumes 
along with salary requirements to Paging 
Network of Massachusetts, Inc, One Van de 
Graaff Drive, 6th Floor, Burlington, MA 
01803, Attn: Human Resources. 

Visit our website on-line at 
http;j{fwww.pagenet.com 


An Equal Opportunity Employer 


We will distribute your resume 1o over 700 "EMPLOYER FEE 
PAID" agencies across the country. We earn our revenues 
by splitting the employer paid fee once you ore placed. If 
you are degreed and willing to consider relocation, send a 
copy of your resume to: 

Advancement Recruiting 
P.O. Box 209, Avon, OH 44011 


SERVICE MANAGER 
TWO WAY RADIO 


TECHNICIANS 
NEEDED IN THE HEARTLAND 


Oklahoma's largest Motorola 
dealer covers the State of 
Oklahoma 


Operates 100+ Repeaters 
Great Working Conditions/Benefits 


TECHNICIAN WANTED 

Must have minimum of 2 years exp, with fixed? 
Mobile eqip,, installation, main., and component 
level repair of Motorola, Kenwood, Standard, 

Midland, Vertex equip. Send resume to; 

Kelley Communications 
1902 N. Country Club Dr, Suite # 10 
Mesa, Az 85201 FAX: 1-682-969-2205 


NYC's Leading Motorola and 
Kenwood 2-way Dealer seeks 


Radios Unlimited, Inc. 
Call: 800-259-2929 


or Fax resume to: 405-348-6472 


only experienced outside sales 
people. Ideal candidate will 


have a proven track record, 
and be self motivated. Top 


performers will reap their own 


MOTOROLA MSS MICROWAVE & CELLULAR 
LOOKING FOR RADIO REPAIRMAN COMMUNICATIONS INSTALLATION 
Please send resume to or Call: SUPERVISORS & TECHNICIANS NEEDED 


Roy D. Hudgings Competitive Wages, Insurance Offered, 


rewards, Package includes a 
base, commissions, and 
expense stipend, 
Send resume along with salary 
history to: 

Metrocom Sales Inc. 

432 Park Ave. South 

New York, N.Y. 10016 

or Fax to: (212) 332-6443 


Shores Communications Co., Inc. 90-Day Trial Period, 
PO. Box 2626 100% Travel, All Expenses Paid. 


Globe, AZ 85502 Send resume or FAX to: 
§.¢.S.1. 


phone: (520) 425-5870 RT #2 Box 250 » Morgantown, IN 46160 
FAX: 812-597-1930 
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PAGING 
System Engineers « Field Technicians 
TSR Paging, Inc., one of the nations fastest growing radio paging companies, is 


currently seeking Systems Engineers and Field Technicians for the following areas: 
NY-NJ Metro, Baltimore-Washington, Chicago, Arizona, 
Los Angeles, San Francisco and Boston 
Responsibilities include maintaining Motorola PURC, Motorola Nucleas, Glenayre 
C2000 Controlled Transmitters and Glenayre 3000 Messaging Switches. Mini- 


mum | year CURRENT experience in paging is required. Applicants for transmit- 
ter Maintenance should have FCC or Naber Certification. Competitive Salary with 
excellent benefit package including a 401(k) plan. Qualified applicants should 
send or fax resume/salary history to: 
TSR Paging, Inc. 

Attn: Engineering 
717 Market Street 
Lemoyne, PA 17043 


E/O/E 
FAX: 717-761-8734 


a= 
KATRON 
executive search inc. 

RF PCS/Cellular Systems Engineers, 
Project Leaders, Mngrs ($50-100K} 

« SE, NE, Northern CA, most Major Markets 

* Propagation/Interference Analysis & Freq. 


NO CALLS PLEASE! 


Cellular Switch/Transport Engineers 

& Technicians 

* Microwave Link/Fiber Interconnection between 
Cell & switch sites 

Experience with ISDN, SS7, AIN, Signaling 

PCS/Cellular Equipment Circuit 

& Systems Design 


Planning * Analog & Direct Digital Synthesizers 
Frequency Planning in CDMA, GSM, TDMA, _» Linear Power Amps (Feedforward, Class A/B) 
AMPS, NAMPS ¢ Transmitter & Receiver Design 


Visit our Web page and keep track of all Katron Job Openings On Line: 
Web Address - http:/Awww.com/oce/cpkatron-html 


1000 Conshohocken Road Suite 304 * Conshohocken, PA 19428 


Phone: 610-941-6606 ¢ Fax: 610-941-6265 


e-mail: katroncorp@aol.com 


Employment 


Paging Network, World's lurgest 
paging company, is currently secking 
the following positions in our 
Farmington Hills, Michigan office: 

SYSTEM TECHNICIANS 
Responsibilities for this position include: 
installing and maintaining base stations 
and paging terminal equipment. At least 
one year experience with paging or 


wireless communications is required. FCC 
or NABER certification is preferred. 
Pagenet offers a competitive salary and a 
full range of benefits. Qualified applicants 
should send resume/salary history to: 


Pagenet-Michigan 
33533 W. 12 Mile Rd. #300 
Farmington Hills, MI 48331 
Aun: STEC 
Fax: 810-488-3615 
No phone calls, please. 
F/O/E Principals Only 
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WESTLINK Paging, a nationally recog- 
nized leader in personal communications 
and pioneer in up-coming PCS, has oppor- 
tunities in Albuquerque, NM. for a Tech- 
nical Manager and Portland, OR., Salt Lake 
City, UT. and Minneapolis, MN for Sys- 
tems Technicians to conduct preventative 
maintenance checks on transmitters & sys- 
tem-related equipment. The Candidate 
must be able to execute established main- 
tenance of paging terminal and radio equip- 
ment. The Candidate must be highly orga- 
nized and have the ability to manage and 
interface with independent contractors. 
Candidate must have an Associates degree 
in Electronics or Radio-related field or 
equivalent experience and an FCC General 
Class Radio license or NABER Certifica- 
tion. Westlink Paging offers a competitive 
salary and an excellent benefits package. 
Please send Resumé to: 


Westlink Paging 
Attn: Engineering Manager 
11061 N.E. 2nd Street, Suite 107 
Bellevue, WA 98004 


EOE. Employment is conditioned upon 
the applicant undergoing and passing @ 
pre-employment drug test. 


MICROWAVE 


MANY OPPORTUNITIES! 


605 Lexington Avenue 
Charlotte NC. 28203 
Fax 704-334-6577 
Tel 800-409-4509 / 704-334-0853 


WIRELESS RECRUITING & 
TECHNICAL TRAINING 


Recruiters for the Wireless 
& Telecom Industries 


800-JOB LINK” 


Specializing in Sales, Marketing, 
Technical, Engineering, Operations 
& Executive Placements 


Gables One Tower, Suite 801 
1320S. Dixie Highway 
Coral Gables, FL. 33146 

joblink@aolcom 


Fax Resume to (800) JOB-FAXX 


POSITIONS AVAILABLE 
NATIONWIDE/INTERNATIONAL 


* PSC / Cellular System Design Engineers 

« RF Engineers & Managers 

Cellular Techs & Mgrs. 

+ Paging & Two-way / SMR Techs 

* Facilities / Interconnect Engineers 

* Site Acquisition & Zoning Mgrs. 

* Construction & Project Mgrs. 

= Executives / VP's / GM's 

* Marketing & Sales Mgrs. / Sales Reps. 

Send Resume & Salary Requirement 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


*Managers *Sales Technicians »* Engineers 
Employer Inquiries Invited 


.. Communication Resources, Inc. 


The Communication Personnel Specialists 
P.0. Box 141397, Cincinnati, OH 45250 
606-491-5410 Fax 606-491-4340 
E-Mail, Careercom@AOL.com 


Technical Services 


Communications Resource Group 


Specializing in: Wireless Licensing, Tower 
Research, FCC Research, System Construction, 


Field Service & Installation 
2663 Valleydale Road. Suite 333, 
Birmingham. AL 35244 
Phone: (205) 991-8090 Fax: (205) 991-2033 


CELLULAR SYSTEMS CRYSTRONICs 


shop for crystals @ Pag 
Crp 


on’ +LCD's, housings, programmers & more 


*" 1,600 PAGER FREQS ” 


= ai NEC, Uniden, Samsung, Everon, Maxon & Shinwa 


at your door overnight! , 
bx tel 305-776-0031 gy 


Tor quality — pace prt pice? 
SCI CER PARTS UNL am 
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SCI provides integrated solutions & on-going 
support to the wireless marketplace. We cur- 
rently have Chicago-based, nationwide & 
international projects in the following areas: 


- PCS - Switch Development 

- RF Systems ~- Switch Database Support 
+ Propagation ~- Software Development 

+ Networking ~- Protocol Development 

> GSM + Int’l Field Support 


Send your resume to: Resource Mgr-MRT, 
Software Consulting, Inc., 4736 Main St., 
Lisle, IL 60532, Ph: 708/960-2947, Fax: 
708/960-2993. EOE. 


* PAGERS « PAGERS « PAGERS - PAGERS» PAGERS « PAGERS + 


MOTOROLA - NEC a 


PAGERS Authorized Dealer USED 


Motorola & NEC Factory Replacement PAGERS 
: WANTED! 
Housings & Parts < 


Vib Motors eS » PAGER REPAIRS 
NEC v * Recrystalling 
Motorola w& * LCD replacement 


6, 7, & 10mm Sizes *© ° Fast 
: turnaround 


NEC 


McManus Communications Authorized Dealer 
400 N. 5th St., Blytheville, AR 72315 
Tel: 501/763-6250 = Fax: 501/763-6533 
* PAGERS « PAGERS * PAGERS « PAGERS: PAGERS « PAGERS + 
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A 


ray, 


TECHNICAL 
SERVICES 
* Motorola & NEC Pager Repair 


¢ LCDs - Recrystal - Repair 
* Fast turn around 
¢ Factory Parts 


* Accurate in-house tracking system 


1-800-263-3193 
4328 So, Mingo Rd. BRAS Comamonteations Orowp, Ine 
Tulsa, OK 74146 
REPAIR, “essere 
5/00 W. Silver Springs Bivd. 
Pag geCo | i e Sule 700, Ocala, FL. 34482 


Buy. Sel oF Trade New & Used Pagers--Top $85 Get your pagers delivered on time, every time — for pager repair beyond compare, call RMS today! 
HOUR Jupesgoune 
GUARANTEED! 

tel 305-497-9501 — fox 305-491-804 > IE 


COMPLETE PAGER REPAIRS 


Repair & Refurbish to Factory Specs for Ak Makes & Modets 
REPAIR EQUIPMENT, PROGRAMMERS, PASSWORD BREAKERS & COMPONENTS 


Pp 
A 
G 
E 
R 
Ss 
P 
A 
G 
E 
R 
Ss 
P 
A 
G 
E 
R 
Ss 
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Complete Pager Testing Equipment... 


The Ramsey Package Quickly and Easily Tests 
@ All Popular Pagers @ Alignment and Sensitivity 


@ All Speeds for Pocsag and Golay Paging Formats 
@ Fast Troubleshooting and Verification of Re-Crystalling Jobs 


Includes EVERYTHING you need to be testing and aligning pagers in no 
time, even shipping and handling! Our quick hook-up guide takes you 
from set-up to alignments and sensitivity tests in just minutes! 


... and Hands-On Training! 


The Ramsey Pager Test Training School includes... 

* Two days of complete training for:  *Complete list of sources for all 
v Re-crystalling and Alignments pager related services & equipment 
Y Sensitivity tests *Local transportation to hotel, 
Y SINAD measurements airport, and factory 

¢Construction plans for a professional «Hotel accommodations and meals 
quality screen room provided for the evening of arrival 

«Complete documentation for all test through the end of class (up to 
procedures covered three night's stay) 


Ramsey Pager Test Training School (with Equipment Purchase**) $1,195 
Ramsey Pager Test Training School (no purchase necessary) $1,795 


** Qualifying equipment purchases of >$2900 within 3 mos. preceding or 1 mo. after training date 
Bring additional attendees (share equipment)- half price! 


COMPLETE TEST PACKAGE . . .$4,995 
Equipment included: 


* COM-3 Communications Service Monitor ($2,995) 


with digital pager input option ($365) 
* COM-6 Universal Encoder ($995) 
* RTF-1 Radiation Test Fixture (S465) 
* Missing Link Test Set ($395) 
* Interconnect cables ($48) 
* Shipping and handling ($40) 
YOU SAVE $308! 


AAs PACKAGE OPTIONS 
PEC MVM-1 Millivoltmeter ($500) 
SM-1 SINAD meter ($200) 
Oscilloscope ($380) 


793 Canning Parkway, Victor, NY 14564 


Equipment for sale 


Circle (71} on Reply Card 


“We Have Fast Service. 
*We Have a Flat Rate Repair Service. 


“We Have a Large Variety of Accessory 
Items Available 


FR Dealers Only 
—— ADIO 


Cc 
OMMUNICATIONS 


(800)726-9015 (612)884-8352 


+We Have a Complete Dealer Support Program. f 


Wholesale Prices to 


HOLESALERS 


Featuring TERK 


Portables! 

Our Prices will Surprise 
You Even if You Buy Direct 
from the Factory!!! 

3& Full Line Distributor of Tekk 
sv Many other brands also available. 


Sa 
NOW 


xy Your One Stop Warehouse for All Your 


ommmunications Equipment Needs. 
24 Hour a Day FAX 
(612)884-8356 
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ALINCO ICOM KENWOOD YAESU MOTOROLA 


Export models and 220V chargers. 


Alinco 
Motorola 


Selectone ST-852 SmarTrunk-II® Digital Trunking Controller 


DJ-680 V/U Full Duplex handheld for SmarTrunk-II® 
CP-50 VHF or UHF handheld SW with DTMF keypad 


$ Call 
$ Call 
$ Call 


B Poccnu 3n0HnHTe: 


t- NSI Ltd TO ORDER: 
O 8613 14th Av S 124 TEL: (206) 661-1197 Teal@axe (383-2)46-27-65 


FES] Seattle WA 98108 
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FAX: (206) 924-0448 


Fax your order today! 
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Multimeter ($35) 


-800-446-2295 
Fax 1-716-924-4555 


LAND MOBILE RADIO BBS 
Buy-Sell-Trade used radio equip- 
ment with hundreds of other deal- 
ers nationwide. Call with your 
modem to register now. 


P8OOCCOS OOS ODEs eDORSSSOEESE TESS EEOCAEAESEEESOES 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The Commline BBS 
313-854-6441 


CW. WOLFE COMMUNICATIONS INC. 
WE BUY, SELL & TRADE ALL BRANDS of 
2-WAY RADIOS & ACCESSORIES 
~ CLEARANCE SALE - 

We're overstocked which means BIG savings on all our 
Inventory- radios. reeds, elements, base cards. 
Call or write for our current flyer 
406-252-9220 * Fax: 406-252-9617 
1133 Central, Billings, MT 59102 


WANTED 
USED SERVICE MONITORS 
IFR * MOTOROLA * MARCON! * HP 
SALE: IFR1500-S6500, IFR500A-53900 


CUSHMAN CES0A-1/TG-S3600, CE50A-1-S2700 
MOTOROLA R2200A-$3800, 
HP SIGNAL GENERATORS 
Radio One 


PH: 716-661-9964 FAX: 716-763-0371 


Classified 


Now in stock: e) 
ICOM F30LT VHF/ F40LT UF ICOM ® 
portables. Retail $799/$859. Dealer $599/$639. 
Ninety-six channels, 8 digit alpha, program trom its 
front panel KB OR PC. Upgrade from your H/U16. 

' ICOMS bought, sold and repaired. 


£2. SWS Security (410) 679-4035 


New / Used Reconditioned 
2-WAY RADIOS 


* Purc's, repeaters, base stations, 
mobiles & portables 
¢ LB's / VHF / UHF / 800-900 MHz 
¢ Large inventory of late model 
equipment 
Call for quote 
We pay the highest prices! 
SCOTT COMMUNICATIONS 
Ken Scott 
406-745-3218 


USED EQUIPMENT 


BUY-SELL 


¢ LTR & Motorola 

*e Conventional & Trunking 
e Site Equipment 

© Paging Transmitters 


TERLING 


MUNICATIONS 
Mike Malone 
1-800-786-2199 
FAX 214-562-7957 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 
with trade-in/3 working days 
CRYSTALS $9.95 
MAKON, TEKK, UNIDEN/7working days 


_ CEH/Kirby Enterprises 
4120 Kirby Rd. Clocinnatl, OH 45223. 


1-800-237-9654 — 


FAX: 513/542-8870 
REPLACEMENT. \ 


REEDS > 


AND. 


MOTOROLA 
PART NUMBERS 
CALL 3 rasrco. 


PH: 513-773-6255 
FAX: 513-773-8003 


Equipment for sale 


Now, here’s a switch! 


GHAREECUARD 


automatic [ON777MEA timer switch 
for wo-way radios, cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
ty ONLY $74.95 MODEL 


COIB-12N 
12 AND 24 VOLT MODELS AVAILAMLE 


CALL NOW FOR MORE INFORMATION! 
ASK ABOUT 


OUR NEW 
DEALER KIT! 


= = = ee | <= 
cianec GUARD. 


400 Highland Avenue * 
Altoona, PA 16602 


800-4583410 CEES 
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MOTOROLA EQUIPMENT 
Centracom II console w/CEB 
Dictaphone 5500 w/dual tape 
Granger DTL7300 Mux cards 


Bard vertical air-conditioners 
Lots of two-way and microwave 
Call: 805-945-5448 
for listing 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AX 
(602) 275-4505 « Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 
primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 
trol heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 
purchase of above equipment. 
4614 E. McDowell Rd. 
Phoenix, AZ 85008 


AIR COMM 


Cushman CE-4 & CE-6 Service Monitors 
GE Phoenix SX VHF, 2/16 CH & Scan 
GE MLS LB, VHF, UHF 2/8/16 CH & Scan 

GE MASTR Ii & Exec Il LB, VHF, UHF 

GE MVP, VHF 

GE MASTR Ii Base/Rptr LB, VHF, UHF 
Motorola Mocom, Micor, Mitrek L8, VHF, UHF 
Motorola Moxy, Maxar,-50, -80 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Aptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB, 75 Watt, Synth 

Mostar VHF, Maxtrac 900 MHz 


CLEAN USED GEAR 


Hy- 


International (USA) 
0 PAGER CRYSTALS 


0 COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


= Recrsyalled 
= Complete Elements 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 
1438 CoxAve., Erlanger, KY 41018 
(Greater CincinnatiArea) 


"Precision Quaility Quartz Crystals — 
Made to your Specifications" 
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TPS 


POWER SUPPLIES 
75 AMPS 


Continuous Duty 


9 POUNDS 
*LOW RIPPLE* 
*CURRENT LIMITED* 
*FILTEREDs 
*REGULATEDs 
*EFFICIENT® 
"MOV PROTECTED* 


7 TO 75 AMP MODELS AVAILABLE 
DuraComm Corporation 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
1-800-467-6741 
Fax 1-816-741-7499 


Si 


artsy 


abe, 


NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
Harris Alpha 2000E VHF IMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MT500 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734, 834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth 5W HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1500U 

GE Deskon Il DC Remotes, Motorola Local Remotes 
MORE - MORE - MORE - MORE - MORE - MORE 


We Buy Used Equipment-CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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THINK OF IT AS YOUR 
WATCHDOG FOR THE 
AIRWAVES. 


Radio messages are property and, 
if left unprotected, can legally fall 
victim to anyone listening in. 
MX-COM's voice privacy adapters 
scramble your calls rendering the 


most popular radio interception of your information 
brands including the = unlawful. Pvt SQUELCH™ 
Radius GP300™. modules combine CTCSS tone 


encoding & decoding and voice 
inversion in one small package. Your transmissions are 
separated from others sharing the same channel and your 
messages can only be understood within your designated user 
group. To place an order or to 
receive free product bulletins 
and application notes call us 


direct at 1 800 638-5577. MX: CoM, INC. 


MiXed Signal ics. and Modules 


Ragistored to ISO 9002 
Ceruticaw No AI732 *Motorola and Radius GP300 are rademarks of Motorola, Inc 
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AE-1 .... ANI / ENI* 
High Speed DTMF Encoder 


The AE-1 is a High Capacity MICRO MINIATURE ANI / ENI DTMF ENCODER designed into a 
micro computer to generate the most precise, clean and transit-free DTMF signal ... ever | 


The OPTIONS and POSSIBILITIES of the AE-1 are ENDLESS ! 


Being familiar with the PIPO ANI VER 4.0 features, any DTMF string configuration 
of pauses, waits, delays, speed adj., xmtr ptt, memory connect and more are 
possible. Superb engineering and surface mount components allow this 
unit to fit into the smallest radio, hand held or even a microphone. 


FEATURES EASY PROGRAMMING 

* Non-Volatile Memory « Free Factory Programming 

¢ Micro Miniature Jack / Plug * Field Programmable 

* 5, 10,20 DPS Or Custom Time Base * PC Programmable W /Pipo Software 
* ANI / EN! 90 Digits Each * Programmable From Pipo 

* 9-26 VDC @ 5ma DTMF Encoder / AE-1 Programmer 

* Mic Mute / PTT Output «Re-Programmable Anytime 


* 1 kHz Tone Feature * ANIL... Automatic Number Kientification 
* CWID Option * NI... Emergency Number Identification 


Pipo.Communications cat 916-644-5444 


Emphasis is on Quality & Reliability or FAX 916-644-7476 
P.O. Box 2020 * Pollock Pines, California 95726-2020 
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USED RADIOS 
at Low Prices! 


Advanced RF Design, Inc. 


*MICOR *GE Low Noise Preamps 
+ MITREK *RCA 150-170 MHz Gain >24 dB NF <0.4 dB 
* PORTABLES + ACCESSORIES 450-470 Mhz Gain > 18 dB NF <0.45 dB 
SOCOM eS TONE ELEMENTS Priced from $65.00 to $70.00 

* MAXAR * CHRYSTAL ELEM. ie Siaraeity 

*APTRS * BASE STATIONS f 


Large Quantities + (817) 433-5452 Call (609) 448-0910 (9 AM-SPM eastern) 
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CAL has all LAB INC. 


+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 


800-333-9825 
FAX 714-491-9825 


ELECTRONICS CENTER 


3913 BROADDUS AVE. * EL PASO, TX 79904 


BUYING LATE MODEL TWO WAY EQUIPMENT, 
Send or Fax Your List. We will Buy {t or 
We will Sell It for You and 
We'll both make money. Call for details 
The following equipment in stock for sale. 


25 SXSBFASB6 MASTR EXEC II VHF NO ACC $49 

35 T45VLJ5G11AK SUNTOR XX W/SMARTNET NO ACC $72 

44 EA T71RTN1400 MICOR 100W 42-50 W/ACC $152 

15 T73VBI7204BK SYNTOR XX150-162 WIACC $372 

30 EA. M4HHiO040F0U DELTA VHF 150-174 NO ACC $49 

25 EA, T43/TORUAI900 MITREK 150-162 45/60W $92/$122 

3 TEK2246 100 MHz OSCILISCOPE W/PROBE & MANUAL $992 

19 HSSLCU1190 HT440 VHF 162-174 4FCS $89 

20 HX340V(AS) STANDARD VHF 8F WANT NO BATT OR CHG. $132 

43 D33TRAZIOO MAXAR 25W VHF CS WIMIC $72 

144 T43RTA1490 MICOR 45W VHF LESS ACCESS $29 AS IS 

1 MIVIOLA 2 DECK TAPE RECORDER WIGEN, READ & SEARCH $992 

50 EA, T34JJA 1900 MITREK 450-470 NO ACE $72 
W/ACC &PL $172 


WE ACCEPT MC, VISA, DISCOVER & AMEXP 
ALL SALES FINAL ON AS IS ITEMS 
Voice: 915-562-1000 © Fax: 915-562-3827 


* NEW LISTINGS * NEW LISTINGS * 
* NEW LISTINGS * 


3 Granger $60 Telemetry Links , n : .. $500 ea, 
10 Granger 960 Agceryers and Transmitters an «. $100 ea 


1 Hop. GE, 23 Gnz, Video Link . ie & soeeney $800 €@, 
20° Lenkurt 464 Channel Modem . RES soos $100 8, 


60 GTE Lenkurt 3612 Channel Modems . 3 Mseovenvariclis ate SOD OD, 
5D Motorola MC 400 MLN 615% Channel Madams $100 ea. 
50 ME 400 Term Cards oo cco sesceess sees SOD BA 


3 Micor Base Stations, s00W 42-50 , eats vow $950 ea. 


4 GE Mastr I} Base Stations, 100W 42-50, wich, guard... + $950 ea. 
4 GE Mastr ti Base Stations, 300QW 42-50. wich. guard $1500 ea 


50 GE Ex NN. 60NY, Mulli-ch., Good for 6 meters $60 ea 


40 GE Dena-S, 110W, ch-guard, wrase,. very good condition $325 ea 
30 GE Mastr Il 100W, ch. guard, w/ace .... $150 ea. 


6 Motorola Syntor X trunked, Smari-net, Dual Operation 
control station. NEW $300 ea 


1 Modax 500... $300 a. 
10 Mitreks. UKE PL. Muri-ch $150 ea. 
20 Mitreks. 42-50 . PL. Multi-ch .... $150 ea 
20 Micors 45W Sys 90 scan, mutti-PL, UHF ‘$100 ea. 
20 Mocom 70s. 42-50 PL 100W wiacc ‘ $100 ea, 
18 HT220, 4W_ PL, wicharger & battery iii s/nyeredieieens sep ED, 
1D T1605 wiMic’s .... ~ , $150 ea, 
10 STX 800 Trunked Gonvertacoms wiRF Amp & Amplitied 
Speaker (LIKE REW) 0. cevswneney $250 28, 
2 Centracom tl Desk Top Consoles mone Supp & ante Conti 
Madules (No Ceatrat lect. Bank} , . $1000 ea. 
° SPECIAL ° 
1 Box Pagers {Directors, Spinis, PageBny Il, Hh or AU contain 
at least 100 pagacs 


Call Charles atCMC E Eniargtises, 910/769- 2885 


Classified 


Buy At 
et @G ceneRAL “i 
COMMUNICATIONS 

DISTRIBUTORS OF MOBILE COMMUNICATIONS EQUIPMENT 
Largest Inventory © Quality Service ¢ Fastest Delivery & Best Prices 
5157 Anton Drive * Madison, WI 53719 * 608-271-4848 « FAX 608-274-2080 


800-356-3200 


Because your business takes you everywhere 


Mobile 
Communications 


REMOTE CONTROL 
ANYTHING... 


Anywhere, with the PT8-OC 
POCSAG Remote Contro! Switch. 
Uses standard paging messages 
for control of up to 8 outputs. 


————__— © —____. 


To order call PageTap, Inc. 
800-735-3650 or 303-337-4811 
Fax: 303-337-3084 


S Labels for pagers, cellular phones and two-way radios 
(a9 ; ; ; 
\-) with your company’s logo. Warranty labels for batteries. 
LP Ca3 
a (o Bar code and printing systems. 
ot Call us for free samples. 


ADVANCE LABEL & TAG 


1-800-466-5345 FAX: 214-548-2518 1-214-542-5345 
"Our years of experience are your best Insurance” 


99 Channe! Mobiles 
Dual Band Portables 
Trunking 
Volume Discounts 
_& Satcoms » SCADA 
= CCTV Equipment 


i 
GLOBALCOMM 
TECHNOLOGY _ 
pom jen 
1-800-863-8625 (iw 
Fax: 713-729-4141 Q2m 


Equipment for sale 


MOTOROLA Radiuy 
NOW 50% DISCOUNT 
SP50 ALL MODELS 


HURRY WHILE 


SUPPLIES LAST! 
WE WON'T BE UNDERSOLD! 


WETEC ELECTRONICS 
1-800-249-1250 


Circle (78) on Fast Fact Card 


¢ Model SVR-200 Synthesized UHF 
Vehicular Repeater 


¢ Synthesized-All parameters PC programmable 
*Motorola PAC/RT® fully compatible 
¢ "First man out” with priority sampling 
*Multiple vehicle operation: up to 256 units 
*LTR*®, EDACS® & Motorola trunking compatible 
* Optional remote channel steering via DIMF 
4 *Easily interfaces to any make or model mobile 
=. © App notes available for most public safety radios 
© Public Safety - Wide area coverage without satellite receivers 
e EMS - Paramedics maintain communications even inside buildings 
¢ Utilities - Crossband repeat works with existing lo-band systems 
© 800/900 Trunking - Mobile coverage with a low power handheld 
¢ Fleets - Eliminate pagers, cell phones and missed calls. 


1198 Pacific Coast Hwy mg 
(ke = Suite D-286 SS = 
PYRAMID ssa exch ca. so14 SS — 
ne 


COMMUNICATIONS (310) 430-5892 


5 Signalling, DC Remotes, Tone 
Remotes, Termination Panels 
for Motorola, E.F. Johnson, 

| Midland, Vertex and others. 


+ In Stock 
+ Competitive Prices 
+ Personal Service 


Circle (79) on Reply Card 
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Classified Equipment for sale 


Because it's the bottom line price that counts. 


The tight ccna Page Tin Stl 
aaa rt rains ¢ Conventiona ¥ 
place, @ 1-800-548-2484 


* Trunking FAX: 205-539-1663 
° LTR CALL FOR 


thorized Distributor WHOLESALE PRICING 


fife Communications =Sharp — 


COMMUNICATION 


4 bb bcuassans : DistruGution Center 
Radio sales to dealers ‘only. ie | 3 3403 Govemors Drive 


Huntsville, AL 35605 


Circle (80) on Fast Fact Card 


Compatible Motorola 
Radio Programming Equipment 


PA-I Programming Adaptor...$119.95 
* Compatible with *RIB* unit 
* Rugged steel case 
* Power LED, 


FULL LINE OF PROGRAMMING 


CABLES AVAILABL’ 
NEW? RADIUS" SPS... $Call 
Package Geal Discounts..15% 
é GP30O/P110, HTSO/P 100. STX, 
NOTE Harchwace Oniy, ~ os 1 Germim, VISAA, JEDI, HT/MT, 

Somware sau by Mafaraa® = POLARIS IMoustees fi SABER, SPECTRA‘, RADIUS * 


and ether pragycls ar 
Trudemeics af Mfolorot. bic MOBILES, MAXTRAC’, and Moro! 


PA-HI Pocket Programmer...$169.95 PA-KI Programming Adaptor...$1 39.95 
* Micro-Size Design tor Conveniont Portability and Field Use. * Contains rechargeable NI-CAD Batteries: Pariect for 

« Uses Surface Mgunt Technology (SMT). field use and Portable, Laptop & Notebook Computers. 
pabiBea@ Works for hours on one charge. * Status LEDs: Power On and Charge 

* Power Switch. 

* Power / Charger Included 

* Runs for 8 continuous hours, 
from a full charge. 


FAs—— = 


Order Desk: = ro. ySTRIES 


\ 
: 1-800-752-3857 1 Color Literature Available. 


Same Day Shipping from Stock! 
Ss [a> ‘amen! 
P::tesic industries “EIS = 


141 West Wieuca Road * 300-B « Atlanta GA 30342-3251 » Tech Info: 404-252-3340 * FAX: 404-252-8929 
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RADIUS PRICE REDUCTION 


TONS IN STOCK - MORE ON THE WAY - WE NEED OUR SPACE! 
OUR PAIN IS YOUR GAIN 
HUGE DISCOUNTS! EVERY RADIO INCLUDED INTHIS SALE! 
SPSO - PI1O - GP300 - M10 - M120 - GM300 - GR300 
ALLARE IN STOCK AND CAN ABSOLUTELY BE SHIPPED TODAY! 


SPECIALS 
SYNTOR X 9000 30-50 Mhz $995. STX SMARTNET $1495. 


WE HAVE A LIMITED SUPPLY OF NEW & RECONDITIONED RADIOS 
HT600/VISAR/HT1000/MT2000/MARATRACS/SPECTRAS/MAXTRACS 


MOTOROLA TRUNKED RADIOS 
MAXTRAC 800 & 900 * SPECTRA 800 & 900 * MTX 800 & 900 
VISAR * MTX8000 = MTX9000 * MAXTRAC-DUPLEX/PP1000X 


ALL ARE IN-STOCK FOR IMMEDIATE SHIPMENT AT LOW PRICES 
RADIO EXPRESS, INC. 
INFO 703-266-1928 FAX 703-830-8710 ORDERS 800-545-7748 
MAJOR CREDIT CARDS ACCEPTED - WE BUY LATE MODEL MOTOROLA RADIOS 
Check our WorldWide Web HTTP://W W W. Internext, Com/Radio/. 


Circle (82) on Fast Fact Card 
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CENTRACOM Il 
-Buttons and Labels- 


Engraved 
Buttons 


All orders shipped within 7 days. 
CENTRACOM Ii 
Reprogramming and 
Used Parts 
NORTHEASTERN 


Communications, Inc. 
Waterbury, CT 06708 
(203) 575-9008 


COMMUNICATION 
WAR ELS: For Pagers, Cellular Phones, 
and all types of custom labels 


Anchor Graphics Inc. 


1467 LaMay #111 Tel, (214) 242-0439 
Carrollton, TX 75007 Fax (214) 242-0959 


{ ; COMMONWEALTH 


| COMMUNICATIONS INDUSTRIES, LTD. 
602 Lickinghole Road/P.O. Box 312 
Ashland, Virginia 23005 


Specializing in Automated Paging Equipment 


Bus: (804) 798-9128 
EARLT. Van STAVERN = Sales Calls: 1-800-633-8844 
Chairman & Sales Manager FAX: (804) 798-5114 


MOTOROLA 
USED EQUIPMENT 


* LTR & MOTOROLA 
« Conventional & Trunking 
¢ Site Equpment « Paging Transmitters 
*EFJ * Kenwood * Uniden 
Mobiles _ Portables 


BUY DIRECT AT 
WHOLESALE PRICES 


* QUALITY SERVICE 

* BEST PRICES 

* LARGEST INVENTORY 
* FAST DELIVERY 


Buy-Comm-Co, INC. 


(602) 585-3900 
FAX: (602) 585-6900 
1-800-347-4121 
29669 N. 45th St. - Cave Creek, AZ 85331 


Let 


Mobile Radio 
Technology. 


put the Advertising 
puzzle 
together for you! 


Classified 


salententeniantantontantantenteriorirririon | 


FLIP-PHONE 
ELIMINATOR | 
CHARGER | 


MADE IN USA 


™ $9.95 EA./5+ i 
[ PART? seaem (310) 809-5090 FAX (310) 809-1248 


WE 6 ea, SYNTOR XX, B00 MHz, Lexie 1AK 
6 ea. MAXTRAC, 800 MHz. O45MWASGBG 
BUY 12 ¢a. MAXTRAC, 600 MHz. D4SMOASGBSAK 
AND SELL B ea. MAXTRAC, 800 MHz. O3SMOASGBS 
34ea. MOSTAR, 800 Miz, DASTLASGOOOK 


USED 
MOTOROLA, 
GE ANO 
ERICSSON 


THE EARLY 
BIRD 
GETS THE 


RADIOS 


SCHAEFER 


ay VEDI G oa, PT5O0, 155 MHz, P338BM31204M 
90, MINITOR | Pagers, 155 MH, HOSEABIZT24 
HOMME > a, MICOR Gases. 
130 West 


Fayette St., 
P.O. Box 3958 


BHaNcIME aa 1 ca. MICOR Base, 37 MHZ. ce RIB 
= 20 ea. MITAEK, 35 MHz, T81JA4000 

item 2 ea, MICOR Bases, 37 we sCyinTe1406 
1§ ea. ate Remote Consoles, T1604M 
60 ea Tone and DC Remote Desk Sets, Mixed Models 
#5 ea. DC Remote Desk Sets, Mixed Models 
29 ea. Local Control Desk Sets, 11370 & T1903 
4 ea. CENTRACOM | Hien 


Call now for 
reservations 
in next 
months issue 
of MRT. 


800-771-3351 
PHONE: 
(319) 
984-6115 


984-6220 manele IMTS Bases, 152 MHz, 014048 


Ly, 


Speaker mic. PCS/MPA/MPO .... 
Phoenix-SX VHF 16 ch, scan ..... 
Phoenix-SX VHF 2 or 16 ch. ...... 
PLS/MPD/MPA Multi-chgr, new ...... 
PLS/MPD/MPAJTPX Rapid desk new............. 
MASTA II 150-174 110W from...... 
MASTA 11 42-50 110w w/atc ........- 
MASTR II Accessories. complete ... 
MASTR Il Multi-channel cables . 
S-825 scan Of SYSIEMS W/WALT. oo. scence 
$-990 128 ch. head w/warranly 
$-950 128 ch. head w/warranly ...... 
MPS/MPR/MPX/MPI/MPD Chargers 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


yyy yyy 


= 


a et oo D.DD_>_D_D>_D__>__>_>>> WZ 


Specializing in Motorola! 


MEGAHERTZ TECHNOLOGY, INC. 
Inquiries: 
Fax: 
Orders: 


MasterCard & Visa Accepted 


CL CE TS 


Equipment for sale 


PROCOM VHF & UHF 
FM TRANSCEIVERS 


HANDHELD SYNTHESIZED PROGRAMMABLE 
5 WATTS - 20 CHANNELS ap 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 
Ideal for use on construction sites, in 
factories, for security control, and by 
recreational supervisors. 


FEATURES INCLUDE: 


Ranges 1 to 3 miles subject to 

environmental conditions. 

Weather resistant with die-cast aluminum 
frame, high impact case with bait clip. 

20 channel selector with channel digital readout. 
Scan/Priority channel indicator 

Built-in programmable CTCSS/DSC squelch 
with indicators. 

Battery/transmit and busy LED indicator. 
Channel scan/priority/lock indicators. 
Low/Med/High transmit power output. 

TX Time Out Timer 

DTMF Pager Module (optional). 
Rechargeable nickel cadmium battery pack, 
AC. charger, flexible antenna with BNC 
connector, F.C.C. license application included. 
Factory programmed or programmed with 
optional kit. 


fuonGurien— 


(800) 345-1354 
14811 MYFORD ROAD @ TUSTIN, CALIFORNIA 92680 
(714) 669-9890 @ FAX: (714) 669-1081 


See us at CES-Hilton Booth # 4136 
Circle (83) on Reply Card 


PROCOM M520 VHF 
Extended Range 
PROCOM MU520 UHF 
High Penetration 


EN No Programming Fee. 
rN Large Inventory — Everyday Low Prices 
BUYING ERICSSON-GE EQUIPMENT EN 
CALL OR FAX FOR QUOTE rN VHF 
P2026 VHF PCS Por. w/w batt Be (GP SOO GND Whe wreresinecssssennncscessrmacsensee $468.00 
TakW GE st, Mowe ol S M10 1-Ch 25 Whe csccccscecssccccsssssssscssscensccsnecsseven $250.00 
GE Mable repeater, VHF weabla SRS MILO ROL AB WE swvcsccsssessessvarseinssansssncesvesoes $310.00 
MMPI Bent muttcharger, checks rN 
egy tera A SHE Dy 
Das 480-470 oi 5-00 acc... & Radius F110 2:6 =4-wt, sacs seeecanz $388. 00 )) 
Deltas 42-50 less Bee tO ea » ely, 300 8-ch 40 WH... ee. $449.00 
tae Ctcpens 1E-on ween, GM300 16 ch - 40 Wt. oo. eee $500.00 


214-341-1119 
214-348-5659 
800-70-RADIO (72346) 


CTU MMMM EES 


3 == 


Circle (84) on Reply Card 
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Classified 


AEA 
ASTRON Centurion 
CORPORATION Comm. Spec. 
Connect Systems 
Create 
Cushcratt/Signals 
Henry Cables 
Hustler 
Icom 
JBRO 
Kenwood 
Larsen 
Maxon 
oD Maxrad 
Opto 
Solar Panels 
Telex 
Tempo 


YAESU =?” 


Uniden 
Wavetek 


8 


State of the Art Antennas 


TOLL-FREE (800) 877-7979 


RADIO 


2050 South Bundy Drive 
Los Angeles, CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 


Circle (94) on Fast Fact Card 


WEST COAST RADIO 


ABSOLUTE LOWEST 
RADIU$ PRICES! 


Orders 


800-881-6722 


Info 310-268-2464 
Fax 310-268-2474 


acii 


® 
“l 2-WAY diuy 


Circle (86) on Reply Card 
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Equipment for sale 


: . COMM-NET 2000 

e < Automatic [ON/OFF) Delay Timer 

: = fe Programmable 15 minutes to 12+ hours 
or » Handles 30 continuous amps at 12 volts 


j Case Included. Efminates battery failure/replacement 


By fax (500) 337-6475 * Made i in THE USA with U.S.Parts 


+ Easy to install/ With 1 Year Warranty 


0G200 $38 + Protects your radio & cellular phone 
(800) 283-5158» Family owned & operated since 1985 


WET Ef 
1-800-249-1250 


e @ 
Radiuy NOBODY SELLS 


MORE FOR LESS 


R&R USED RADIO 
216-759-1755 


FAX: 216-759-5220 
2 Uniden APH VHF Portable w/chrgr .. $75 ea. 
2 Motorola MT-1000 16 CH UHF w/chrgr 


1 Motorola HT-1000 UHF, charger 
1 Motorola HT-600 2ch, VHF w/chrgr, mic 


8 Uniden AMU150 KT mobiles w/accys 
os .. $125 ea. 

5 Plectron ‘Alert ‘Monitor R- “900 VHF . . $125 ea. 

1 EF Johnson VHF Base Station 

3 Motorola Micor VHF Hear Base 

some have dual Reve $595/$695 

1 Motorola Micor 330 watt 42-50 MHz Base... 

~ . $1200 

1 GE Mstr rn 330 watt 30- 36 MHz ‘Base 


100 GE Mastr tt wiaccy's 36-42, 

50 MOT. Micor 36-42 

50 MOT. Mitrek 36-42 many accy's .... $50 ea. 
50 GE Exec II w/ accy's ..................... $25 ea, 


GE PARTS, HEADS, 
CABLES, SPEAKERS 


Remember the year 
the Ford Mustang GT 
sucked the Hubcaps off the 
Chevrolet Corvette? 


V vertex 


{t's not Motorola, but No 


2 
ae One Knows for sure, 


Warranty 
3 year parts 
& labor 


CTS 
COMMUNICATIONS 


Discount Pricing 


1-800-338-9443 


UHF LTRe Trunking 
Vertex Radios! 


Trunking & Conventional 
operation. 
Conversion board also 
available. 


“TRUNK IT RIGHT THE FIRST TIME" 


FCC Type Accepted 
Three Year Warranty 
DPL & CTCSS included 
Group & Block Decode 
Audible Handshake Chirp 
PC PRogrammable 

High & Low Power Prog. 


Gencron Engineering, Inc. 


800-556-8866, Fax 619-792-6688 
P.0.BOX 910225, San Diego, CA 92191 


LTR® is the registered trade mark of E.F. Johnson 
Co. Vertex is copyright trade name of Yaesu USA 


Circle (88) on Fast Fact Card 
“Quality LCD for PAGERS 
From 2.95 ea. 


Order now Tel 713-438-6000 


FIRST CLASS HAS SERVICE MONTORS- 
Many instock NIST calibrated Repeaters- 100 watt UHF 
MASTR IL and Micor SYNTOR x 9000 LOW BAND, 
We have em and we program UHF & VHF Syntors and 
Synror X's HP only Duplexers and Aux receivers- 
multicouplers-Power Supplies. Over 200 Mitreks in 
stock! All equipment bench checked and spec sheeted. 
First Class Communications 


Orders: 800-232-3101 


Motorola 2000 8C Service Monitor $4500 
IFR 1500 Service Monitor $6500 
IFR 1200S Service Monitor $6500 


Communications Signaling, Inc. 
Call: (800) 423-2565 
orinCA 
805) 251-2244 


BUY « SELL * TRADE 
CLEAN WORKING EQUIPMENT 


Base, Repeaters, Paging TX 

1-C45RCB 1165AT 800 MHz RPTR w/ Duplexer .$2995 
S-Micor UHF RPTR 12-75 W cncceeccenmnereereee from $995 
10-900 MHz GE Digital Paging TX 45W ... Call 
$-800 MHz GE RPTR 45W Programmable .......... Call 
3-Mot Triton Base HF-SSB 12SW 1.6-18 MHz —_... Call 
20-Mastr 1} 100W VHF & UHF Base/RPTR .. from $995 
10-Mastr [1 100-375W 30-50 Miz Kase Tone/DC .—_. from $995 
6-EX LU Base GOW Most Brands svvevrresseen . 
12-Mecom 70 Buse $0-100W Most Brands 
4-Delta Base 60-100W Tone .. 
2-Mat MR-100 25W 20 Ch, Micrawnve 380-420 MHz... 
1-GlenayredT96A120 VHF Paging TX 120W wn. Call 
30-Micor Base/RPTR 100-375W 3-50 Mls 'Tone/DC from $995 
10-Plexar Buse VHF & SOOME« 
1-Midland Syntech 1 35-42 Miz SOW Tone Remote .. 
Mobiles w/n=With Access, n/aeNo Access 
30-50 MHz Low Bund 
8-Syntor X-9000 110W w/a... 
30-Mastr Hf 25-30 MElz 1o0W win 
300-Mitrek 30-50 MHz 60W.. 
10-Mitrek 30-50 MHz 100W... 
6-Delta 30-50 MHz 60-100W. 
200-EX If 36-42 MHz 60-100W 


wonseseeneoveneseennsrecnereenessemeer SOS 


25-Mocom 70 30-36 MHz 60W .. 
1-Maratrac L1OW 36-42 MHz w 
2.Midland 70-052C 40-50 MHz D/M 
Mobiles 150-175 MHz VHF 

ZO-Micor LIOW $-B Cir, mrvecrcceoneennnnn 
$-Mitrek 110W 4 Ch. 
8-Syntor X 110W 
10-PAC-RT VHF From —....... 
100-Mastr 11 100W All Types 
10-EX11 35-100W From 
UHE Mobiles 450-495 
6-Syntor T44 SRA 
$0-Mastr 11 45-75W 


from $100 
. from $100 
from $100 


10-Mitrek T34 & T44 JIA. 

2- GE MVP 35W 4Fy. CG alan, 

2-Mostar 40W 8 Chi sccssern 
Mobiles 


SO-Symtor X T45 VBEITOQVAK FOU sereceeversereesrerrenee > 


Misc Items 

20-GE Voter up to 6 Ree 
50-Mot T-1379-T-1383 Tone or DC 
50-Mot T-1600 DC or Tone Remote .. 
1S-Mot T 1902-1904 Tone or DC ... 
1-MOT L11S9A Interconnect ..... 
1-Zetron DAPT-1000 Terminal . 
1-MOT LIIS9A Interconnect .... 


Barnett Electronics Inc. 
8718 Wilhite Ln. N. Litthe Rock, AR 72120 
800-423-3858 + Fax 501-835-8766 
No Portables, Pagers or Parts Please 


Circle (89) on Fast Fact Card 


DIGITAL AUDIO RECORDER 


SURVEILLANCE 
SUINVL TIVD LLG 


complete unit shown $ 399 Basic 
Reliable and secure 24 hour DIGITAL 
recording for any voice traffic application. 
Low cost, expandable design allows anyone 
the convenience and confidence that all 
conversations are recorded clearly. 
FEATURES: 

Date / Time / Transaction # 
Simultaneous record / playback 
Expands via intemal RAM or PCMCIA cards 
Tamper proof encoding / password 
Automatic level and compression 


ADDCOM Communications 
Route 2, ALLISTON, ON.,Canada 
1-800-551-6655 
POLICE FIRE AMBULANCE COMMUNICATORS 

Circle (90) on Reply Card 


LEGAL OFFICES 
SA¥1N49 39¥SS4aW 


SECURITY OFFICES 
SIDIAYIS ONIWIMSNY 


s 
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E 
T 
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| 
| 


— re oe tame Baw Ke e O O Or ernara  aee TeIM SS 


MSFSO00/VISR 2000 100W PA. ONE EACH | cuesnance § A 
TLD 2740-2530 (NOT COMPLETE) NOT TSTD $150 
TLE 2521,-42 $150 
TLF 1242 (NEEDS SUBST.), $150 
TTF 1440 $150 


-1252 


MSR 2000: RECENT ARRIVALS 
TLE228-series 100w/S0w TO45W, 
494-512MHz or 400-440 MHz PA. 
TRE 6273 470-512 MHz Receiver 
TLE 5512 450-512 MHz Exciter 


CALL 
CALL 
CALL 


2001 
1-PL, Retr Control, Guard Tone, F1-PL,2-PL, $60 
2 Wire Line Drv'r, Squelch Gate, Encoder, 
RiAudio, Stn. Control, Spectra Tac, OC XFR, 
Wildcard, T.U-T, Paging OCXFA, R2 Audio (DPL), 
DPL F2-R2 MUTE. C2-R2 


MSR 2000 POWER SUPPLIES 

TPN1185,-1186.-1190,-1191,-1192,nol tstd $100 
TPN 1217, -1218,-1260,-1270 not tstd $100 
BPN 1009, 1019 not tstd $100 


v 

E 

T 

H 
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D 
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| 

| 

| 

| 

| 

$ 

MICOR CONTROL MODULES ‘ 

Line Drv'r, C2-R2,F2,R1 mute, Channel Scan $45 v 

Wildcard, Guard Tone, T.0.T., Stn Control, E 

Rptr Control, F1-PL, 4 Freq, F2-R2 MUTE, © 

DC XFR, Paging DCXFR, Dual PL Enc., H 

Multi-PL DEC.,DTMF DEC., MATRIX, Single | 

code DEC., DIG., DEC., CODED SQ. 

MICOR: 25-30/30-36/36-42 MH2PA. Clearance ‘0 

TLB 1411, -1412. -1413, 100W new $200 | 

plus TLD2740 VHF, TLE 1703 | 

(45W-UHF) $250/200 l 

POWER SUPPLIES: VARIOUS MAN'FRS | 

MOT VPN1013 (aka TPN1156) | 

GE “Mastr I!" 18A or 30A | 
GE “Phoenix” series 120 VAC 

GE *Phoenix’ 120/240 VAC, 50/60 Hz new | 

CAN. GE (RITZ ELEC) Mag. Regl. 10A | 

(P/N PS1013MRXFC) | 

ASTRON RS12A (plain or w/cig. liter} | 

ASTRON RS12A RS10A $30 l 

EFJ ‘AVENGER’ serles 220 vac new $50 ' 

Glenayre 48-12 VDC Converter (M2803) $25 § 

A 

v 

E 

T 

H 

i 

$ 

A 

D 

| 

| 

| 

| 

| 

| 


$50 
$100/175 
$35 
$60 


$30 
$40 


AIR COMM 


(602) 275-4505 
FAX: 
(602) 275-4555 


4614 E. 
McDowell Road 
Phoenix, AZ 85008 


SAVE THIS AD— — — 
Circle (91) on Reply Card 
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Classified 


Equipment for sale 


MOTOROLA 


Call 1-800-875-5109 


Communications Service Co. 


Avihoriied Daater 


We specialize in agriculture, industrial, public safety and entertainment 


Circle (92) on Reply Card 


Trunk Motorola Radius Radios 


New, low cost trunking logic 

No special site controller required 

All features software controlled 
Dispatch and interconnect capable 
Detailed installation instructions 
Only 0.8"L x 0.68"W x 1.13"H 


1803 Commerce Street, Yorktown Heights, NY 10598 USA 
Voice: (800) 438-7865 International Voice: (914) 245-1128 
Fax: (914) 245-2382 Fax Back System: (800) 292-9723 


Sutter Buttes 2 Way 
GE Mastr 1 100. UHF comm Rpt SCISYAS88B $1995 ca 
Motorola JT 1100 WHF 450-512 


— oC 


Circle (93) on Reply Card 
HO|SDHYPASZAN(demo) $9 


Equipment for sale 
Mirek [10s LB 42-50 ware TRIUABIGOCK $ 350ea 


ee =| pe: WANTED: USED RADIO 
Mowtoln Ses 90 Loc me SIS03CA $e SERVICE MONITORS 
Motorola N1353 800 portable amplifier BUY/SHLL-MOTOROLA/FR/ 
CUSHMAN/WAVETEK 


Motorola L3STRK6135 Plexar 800 conv DX? 
SALE: MOTOROLA R-2038/D/HS 


a 


te 


Motorola L3STRB6100AM Maxar base 800 cony $ 9c 
Motorola MX rapid charger NI.N-8855 3 
Motorola P- 100 rupid charger NILN-+4864 

GE MPI VHF 2w P58)J65BEN 

GE Mastr I] pole mount out door cabinet 

Kenwood TK-830 75w UHF 32f w/rmt mat kit 


THE GREATEST THING 
SINCE 

SLICED 

BREAD! 


TRY Mobile Radio 
Technology. 
CLASSIFIEDS! 
CALL RICK KELLEY 
800-771-3351 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 


504-361-5525 
Motrac; Micor, Mocom; Mitrek; Etc. 


Kenwood TK-230 VHF 20f wikey pad 

Kenwood TK-250 VHF 32f wikey pad (dem) 

Kenwood TK-350 VHF 32F wkey pad (deme) 

40 Vertex FIL L011 B4 4 @thy 39-30mhz 

Mise Mastr 11. & Micor tone remote station cards 

Also available Uniden, 

Standard & Vertex products. 
PH: 916-674-7532 
FAX :916-674-1941 


we ee ew itn 


$6,250.00, MOTOROLA R-2200/B-4, 
500 IFR-1000S-$3,500, 
IFR-1500-S-$7,500. 


RF IMAGING AND COMMUNICATIONS 
408-929-2244 / 408-929-0962 
PAGER: 510-498-6875 


MEMORIES After 1 month.Don't let it happen. Make sure the memory 


FAD of your ad stays with your target audience. 
CALL: 800-771-3351 


66 Mobile Radio Technology January 1996 


MT's, and GE Elements. Call for 
prices 
Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel! Elements 
We Buy Used Elements 
Try us first. We always have your 
frequency available. 


NKX 


1814 Hancock St. 
Gretna, LA 70053 


Classified 


Equipment for sale 
Equipment Wanted 


Mailing Address: 
kes MAE CHIE fA Fredericksburg, VA 22408 
NING ELECTRONICS ER on 
Massaponax Business Park 


Fredericksburg, VA 22408 


Equipment Wanted 
Motorola, Johnson, GE 
EFJ, Uniden, Standard 


Buy-Comm-Co. "Securenet" KVL'S and Cables 
Digital Voice Modems T5090 & 5091 Secure Portable Repeaters VHF & UHF, 

1 -800-347-41 21 Console Interface Units CIU 1 & 2 MX300s, PX300s, EXPO DES Portables 
Secure Comparators Q2208 SVX 1000 Modems 

FAX 602 585-6900 Sscure Spectratac Receivers Q2205 “Data Crypters" 
C73RXB61196 Secure Micor Base & Repeaters C.R, Int, PSV/O-1 SECURE PHONES 
C64RXB1106 Secure Micor Base & Repeaters Surveillance 
WANTED Synotor X DES VHF 100W Transmitters & Receivers 

MCX100 DES VHF Dell Star 900 MC Video System 


Used Service Monitors Many items in stock, call with your requirements. 
Call (800) 423-2565 We have the R1801 DAC for your programming needs. Call us with your requests. 
or In CA. (805) 251 -2044 Phone: (703) 891-0569 We accept VISA and Mastercard Fax: (703) 891-0538 


Ask for Mike Winkler Circle (87) on Fast Fact Card 

Radiuy 
SAFARI RADIO. 
Low prices - Call for Free Catalog 


1-800-RADIO-80 


WANTED 
GE MDX Mobile radios (model 82SN) 
Antennas and mounting brackets. 
Contact: John Lepthien, Maintenance Manager. 
DAVE Transportation 
30 South Raritan St. 
Denver, CO, 80223 or call: 303 744-6806 


EQUIPMENT AUCTION 
Major phone company seeking bids 
for microwave radio, multiplexers, 

dishes, waveguide and DSX's, 


manufactured by ADC, Collins, 
Avantek, DMC and Nortel. 
2,6,11,18 and 23 Ghz bands. 
Call: (805) 945-5448 
for bid package 


Computer software 


With more than 20 years experience in propagation 


) _ modeling, EDX is the world leader in innovative PC 
: yS em coverage and link analysis software. We offer proven, 


affordable PCS system planning tools including: 
O Multi-transmitter coverage prediction with 2-D and 3-D 


@ 
D Ee S ] ih plots of signal levels, C/I ratios, and most likely server 
Eee studies (MSITE™) 


QO Microwave link studies with interference prediction 

from other links and PCS transmitters (TPATH™) 

OX Selectable propagation models (TIREM, Okumura, 

FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 

PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Mexico and other countries on CD-ROM or diskette 

O Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

O Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax; (503) 345-8145 
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To Your RF Coverage 
and Site Management 
Problems... 
On your own PC! 
Whether microwave, multi-site, or field strength, coverages, our Terrain 
Analysis Package (TAP)™ helps you understand everything from dBu to 
3-D plots and site management software. Give us a call and we'll tell you 


how. Do “what if” studies and solution analysis in-house! 
Call for free brochure & demo disk. 


SorrWricut, LLC 

1010 So. Jouet St, Sure 204 

Aurora, CO 80012-3150 USA 

Ter. (303) 344-5486 

Tete TAP (BBS); (303) 344-5378 (9600, N,8,1) 
Fax: (303) 344-2811 e-mail sales@softwright.com 


Circle (97) on Fast Fact Card 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.I.S.T. TRACEABLE CALIBRATION 
CUSHMAN IFR 
DISTRIBUTOR FOR SALES NEW-USED 


OPTO ELECTRONICS, INC. CALL | 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(770) 451-3264 AUTHORIZED 
Fax: (770) 458-8785 CUSHMAN SERVICE 


SOFTWARE BREAKTHROUGH 


Computer software 


New! PC Radio Monitoring Software 
FEATURES & APPLICATIONS: 


0 Two-Way Service Shops 


o Uses Low Cosi Radios — o Hourly, Peak, & Total Statistics 0 Traffic & Loading Studies 

o Spectrum Analyzer o DBase Statistics Fies o Coordination. Find Quiet Fregs 
0 Tactical Display © Erlang. Ait Time. Call Count 0 Public Safety Command Post 
OPL/DPL/DTMF Logging = o Highest Performance o Community Repeater Logging 
0 High Rate Sampling o Dual Radio Handoft 0 TV News Desk & Vans 


o Emergency Response Teams 
o Surveillance & Countermeasures 


o Run 10 Radios Concurrently 


0 Optional GPS & Remote 
Signal Intelligence 


1-408-926-5630 FREE DEM 


Frequency Management 
Consultation 
Software Development and Planning 


o Conventional Scanning 
0 Windows'3.1, 3.11, 95 


Download from BBS: 1-408-258-6462 or 


2975 Valmont Rd, Suite 100 
Boulder, CO 80301 USA 
(01)303 444 4871 

Fax: 303 444 4872 


John P. Murray 


: Fee Licensing 


Save Time Designing, Optimizing and Managing 


Wireless RF Communication Sites! 
Eliminate the "Shotgun’ Approach to Site Design 
and Management: 

Intermodulation Interference Analysis 


Transmitter Noise 

Receiver Desense Analysis 
Site Facilities Design 

Site Management Database 


COMSITE 
HAA LLL 


BY DOUGLAS INTEGRATED SOFTWARE 


Call: 
800-845-0408 
904-656-8673 


Tallahasee, Florida 32308 


Circle (96) on Fast Fact Card 


Radio Propagation Software for PC's / WINDOWS 
LMR Predicted Area Coverage - Multi-Site Composite Coverage Maps 
No Radial Generation Required - Real Time Propagation Study / Profiles 
DXF / HPGL Output - Direct [Interface with AutoCAD, TurboCAD, etc. 


Multiple Propagation Models - Longley-Rice, Okumura, 


VHF - UHF / Microwave Point-to-Point Path Profiles and Link Analysis 


30 Meter and 3 Second Terrain Data - CD-ROM and Floppy Disk 


Gl! Lin 
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1350-E4 Mahan Drive, Ste 160 


Rocky Mountain Communications, Inc. 
2023 Montane Drive East @ Golden, Colorado 80401-8099 

Tel: (303) 526-5454 @ Fax: 526-2662 @ BBS: 526-2723 
ee email: microinfo@micropath.com @ GeoData BBS: 526-1023 


Service - Sales - SMR Billing 
Pager Billing - Accounting 


Computer Resources, Inc. has the 
solution for all types of two-way radio 
billing and management problems. 
Systems are available on DOS, Novell, 
Lantastic and UNIX. The CRI system is 
modular and completely intergrated. We 
can provide complete solutions including 
software, hardware, and training, 


205-987-1523 / 205-987-1709 FAX 


Circle (98) on Fast Fact Card 


CUSTOM RF SOFTWARE TOOLS 


Coverage Digital 
*Digital/Analog * Throughput 
*Reliability «Response time 


#21 contours *Fast Color Printer plots 
#3D terrain grid Map Features 
Simulcast Interlerence Minimization & Others 


CMC CONSULTING (214) 612-8880 
MOTOROLA 


Authorized Service 
* Authorized warranty Service 

* Quick Turn Around 

* Flat Rate Repair Available 

* Free Estimates 

* Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(719) 547-3683 


Field Strength 


~CENTURION 


COMMUNICATIONS, INC. 
$40.00 FLAT RATE 


PLUS PARTS & SHIPPING/HANDLING 
PLECTRON & INSTALERT MONITORS 
ALL TWO-WAY & MINITOR I] PAGERS 


$40.00 PER HOUR PLUS PARTS & SHIPPING/HANDLING 
AUTHORIZED KENWOOD SERVICE CENTER 
FAST TURNAROUND - FCC LICENSED TECHNICIAN 
VISA - MASTERCARD - C.O.D. 
892 N. DELSEA DR. (609) 794-8000 
VINELAND, NJ 08360 FAX: (609) 794-8989 


Classified 


Loudoun Conmmuntemtons | a 
Communications Systems 


REPAIR DEPOT 


Quauity Service on MicROpROCESSOR BASED 
Mosices, Portasles AND Contro. Heaps. SurFAce 
MOUNT REPAIR. Most repairs $60 pLus parts. FREE 
ESTIMATES. 


Warranty Service Available On: 


Ericsson/G.E. * Kenwood ¢ Maxon 


585 Factory Shoals Rd. 


Austell, Ga. 30001 770-948-9566 


$25.00 FLAT RATE 


Plus Parts & Shipping 
On the following models: 
XLH-250 RH-250 


REGENCY/WILSON 
“OTHER MODELS—$30/HR Plus Parts & Shipping 


OM == - FAST TURNAROUND 
Moon OF 13000 « FACTORY TRAINED 
405-798: M30 300-380-7355 ° VISA - MASTERCARD - COD 


MOTORO 


PORTABLE & PAGER REPAIR 


$ 10 + PARTS 
$29 + PARTS 
$ 49 + PARTS 


== MUL 
527 $i Boma 


¢ SYNTH. PORTABLES 


LA 


* QUICK TURN AROUND FREE RETURN SHIPPING 
TE: 1-800-567-5636 FAX: 954-987-8820 


ARCOM, INC. 


6468 SW 28th St 
Miramar, FL 33023 


TELECOM NETWORK 


INCORPORATED 


$$ CA$H IN $$ 
Earn Top Dollar 
Loading Community Repeaters. 
Alabama + Georgia + Florida 
Tennessee + Mississippi 


FOR INFORMATION CALL: 
800-494-3090 


Tt makes 
CENTS to 
advertise in 


Mobile Radio 
Technology! 


Call 
Rick Kelley 
to find out how your 
business can profit! 
800-771-3351 
Fax: 913-967-1735 


FOR SALE 


25 Year old Two-way Radio, 
Mobile Telephone & Paging Co. 
Towers, Test Equipment, 
Repeaters, Parts. 

Owner Retiring Soon! 
(316) 397-5744 
Eugene Lewis 


23% INCREASE YOUR INCOME :<- 
Use Your Sales contacts to create other income. 
After 15 years in the radio business it worked for me. 
My income tripled in six months. 
CellTech product line. 

For information write to: 
Municipal Supplies & Electronics 
2370-G Hillcrest Road, #206 
Mobile, AL 36695 


January 1996 


1714 SW 23rd Street, Loveland, CO 80537, 


CUSHMAN 


Reliable Cushman repair 
Cushman products can 
be maintained 

Factory trained personnel 
support available-always 
has been 

KNS Electronics Inc. 
continues support to the 
land mobile industry that 


was provided by Cushman 
for 35 years 

Trade-in offered when new 
equipment purchased 
Call for an appointment 
to have your Cushman 
repaired or calibrated 


NEW EQUIPMENT MANUFACTURED BY: 


KNS ELECTRONICS, INC. 


1609 REGATTA LANE, UNIT A 
SAN JOSE, CA 95112 
PHONE (408) 432-8100 
FAX (408) 432-8359 


Circle (98) on Fast Fact Card 
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Tower space 


HIGH AND MIGHTY IN THE GREAT SOUTHWEST. 


130 premier wireless communication sites in Texas, Okla- 
homa, New Mexico, Arizona, Colorado and Nevada. 

Cities served: Albuquerque, Santa Fe, Phoenix, Tucson, Las 
Vegas, El Paso, Midland, Odessa, Dallas, Austin and points 
between. 


ENGINEERING COMPANY 


THE BEST SITES IN 
Houston, Chicago, Atlanta, Denver, 
Nashville, Louisville, New Orleans, 
Ft. Worth, San Antonio, & Corpus Christi 
11111 Katy Freeway, Suite 360 | 
Houston, Texas 77079 
(800) 966-8885 Fax (713) 984-0066 


Single source for wide area coverage 

Professionally managed sites 

Seeking additional sites to serve your communication needs 
P.O. Box 5556 Abilene, Texas 79808 Tel. 915-690-5917 Fax 915-690-5819 


CASTLE TOWER CORPORATION 


— 
New Orleans 


We Got You 
No-Body has 


— 
to Chicago 
Covered 
more affordable 
Tower Space. 


Southeast ‘96 Now Available 


More coverage/More comprehensive than ever! 
Over 1,000 identified sites added 


Subscriber services inciude: 

« On-Line: HAAT's, precomputed distance-to-contour values 
based on 3-second terrain data, NAD 27/83 coordinates 

* FS4 service: helps you find site contacts at a nominal rate 

¢ Updates: semi-annual updates on new site info and news 


FRYER’S SITE GUIDE [222 
610 284-9289 $400 


national 
Circle (99) on Fast Fact Card 


AAT nat 


pricing for 


WETEC 


800-249-1250 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Power, 
Air Conditioning, Overlooking Reno, 
Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


106 Lansdowne Ct, #340 
Lansdowne, PA L90SD 
fax: 610 622-1697 


40+ choice antenna 


Did You Say. sites in California. 


“No Site Acquisition Cost?" Stand-by Power / Air cond. 
AAT understands ES ¢ Continuous Monitoring 


TEL: (708) 823-7713 
CHICAGO TOWER 
your needs of net- 


work implementa- 
tion, and we are 
dedicated to mak- 
ing the site acquisi- 
tions and manage- 
ment process 
easier. Choose 
from our valuable 
portfolio of over 


1,500 sites on the East Coast, and if you're still 
fot satisfied, AAT will build a site for you and 


lease it back. 


AAT Will Put You Above the Competition and 


"Above Average Terrain" 


«PCS COMPATIBLE ROOFTOP SITES 


*RECEIVE ONLY SITES 


PARKSIDE CORPORATE CENTER 
292 Fernwood Avenue, Edison, NJ 08837 
For more information contact: T.E. Smith 

800-551-SITE © Fax: 908-417-4825 


Tower Site Rentals 
N.E. Ohio 
4 Sites Available 
200 — 350' 
Send Fax Requests to: 
216-759-5220 
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® High-Security Access System 
¢ Land available for develop- 
ing your own site at 
Oat Mountain, Chatsworth 


ma Meridian, 
144 Communications 


Great sites, great service, since 1956 


Call Rich or Jack Reichler at 


(800)400-SITE 


Resco Tower 
COMPAN Y 


Call Miles McSweeney 
803-686-6686 


C) LEASING CORP. 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITAN CHICAGO 


AREA PO. Box 31160 
CHICAGO. Ik 60631 


STAN STANN 


NEED TENANTS?? 


Advertise your sites in the 


NATIONAL COMMUNICATIONS 
SITE DIRECTORY 


Dedeated to advertising antenna sites for lease 


NEED SITES? 

The NCSD contains thous.inds of prac 
cinterina sates. ill with spave tor lease 
Aust S1L9 per year. For intormation call 
Vel: (908) 462-5964 Fax: (908%) 308-4034 


“CLEAN" PUGET SOUND SITE 
3230' AMSL (1600' higher than Gold MT) 
Covers Seattle - Tacoma areas 
160' and 80' Towers 


Call with your requirements: 
Gil Greenwood - Olympic Radio 
1-800-257-7346 Fax: 360-377-2084 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Rick or Charlie Bonifasi 


ANTENNA SITES, INC. 
800-346-7224 


START THE YEAR OFF 

ON THE RIGHT FOOT 
Mobile Radio 
Technology. 


CLASSIFIEDS 
800-771-3351 


We deliver quality in 
every Faicon tower. 


Our craftsmen manuiacture quality custom engineered 
support structures including guyed towers to 1,000 fest, 
solt-supporting lowers to 400 feet and monopoles fo 250 feet 


1(800)447-9115 


60 California 
Antenna Sites... 


..and Growing 


@ Napa. Sonoma & Like Counties 
@ Sacramento Valley 
@ San Pramimo iy Arca 

@ Santa Chats, Santa Cruz 

S Momerey Counties 
@ Ihe Sierra Foothills 
@ San Joaquin Valley 
@ Ventura, Orange 


& LA. Counties 


@ The Inland 
Empire 


@ The Grester 
San Diego Area’ 


Newest 
Site: 


rs 4 Tower Fabricators 
THE HEIGHT OF ENGINEERED QUALITY 
(512) 547-9111 * HCR 1 BOX 2000 * SANDIA, TEXAS 78383 


MOTOROLA 


RADIO RENTALS 


« MT1000, HT600, P200 

¢ Intrinsically Safe 

* All Types Headphones 

* Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


_ MOTOROLA 2-WAY 
m RADIO RENTALS 


Ae Top Quality * Low Cost 


* Overnight Delivery Anywhere 


[EOMMUNICATIONS| 
800-822-MOSS 
FAX 813-254-4811 


We Rent Headsets... 


And Radios, Too! 


* Dealers Welcome 


~, * Daily, Weekly, 

@ Monthly Rentals ; 
* Motorola Radios we 
elt \@igooscope RACING ELECTRONICS 


1-800-272-7111 


1-800-475-1780 


3250 Wilshire 
Bivd. Los 
Angeles 


4 ’ DIABLO COMMUNICATIONS, INC 


Northern California - Pt. Richmond 
(510) 236-3700 Fax (510) 236-3799 
Southern California - Burbank 
(818) 842-5000 Fax (818) 842-5335 
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TowerWatch 


Tower Monitoring Systems 
¢ FAA Reporting and Logging 
{to mee! FCC & FAA requiromonts) 
* Lighting & Security Alarm Equipment 
* Central Station Monitoring 


Denlor Inquiries. Welcome 


Circle (101) on Fast Fact Card 


SIT BACK 
AND RELAX 


Let us do the work 
for you. 
Call Rick Kelley for 
all space reservations: 
(800-771-3351) 
or send ad materials to: 
Tammy Kalebaugh 


9800 Metcalf 
Overland Park, KS. 66212-2215 
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d index/hot line 


Company 


Addisystems 

Advanced Receiver Research 

Air Comm 

Andrew Corporation 

AF Comm Supply 

Anritsu Wiltron Sales Co. ... 32A-B,33 

Astron Corporation 

Avcom of Virginia 

Antec Ines ii nisnincsees 14 

Barnett Electronics 

Cadex Electronics INC. .......::-:eceee 16 

Centurion International Inc. .........0... 9 

Chargeguard Corp. o....cccceseeeeees 59 

Communication Instruments 

Communications Services Co. ....... 66 

Communications Specialists ......... BC 

Connect Systems, INC... 13 

Control Signal Corp 48 

CPI Communications Inc. ............... 28 

Crystronics, ING. oo... eccssceeeeeeeeees 57 

CTI Products Inc, oo... eee Wen Tf 

Cushceraft/Signals Corp. ..........0008 17 

Daniels Electronics 45 

DataComm NG siiwsssvieasvssscccecennmaess 35 

Diablo Communications, Inc........... 71 

Direct Power & Water Corp. .......... 48 

Doppler Systems, Inc. ......... a re 

Douglas Integrated Software 68 

DuraComm Corp. ....cccccesenerereerrree 24 
28 

EDX Engineering, INC. 0... 67 

El Paso Communication Systems .. 35 

E Trunk Systems, Inc. oe 66 

Fanon Courier 

Fryer’s Site Guide 

Gencron Engineering, Inc. ......0...0. 65 

GRE America 

Haewa Corporation 

Henry Radio 

Hewlett Packard 

Hutton Communications 

Hy-Q International ... 

IDA Corporation 

IFR Systems, INC. .o..cccecececeeeeeeeeeee 15 

Intrafamily Communications 

SEE cus seeaorscqncamassnereesneneemracstnninceee 42 

KNS Electronics, Inc. . 
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Advertiser 
Hotline 
705-435-5093 
203-582-9409 
602-275-4505 
708-349-3300 


79 2.024, 800-255-6222 


800-230-2972 
714-458-7277 
804-794-2500 


vesseseee 803-892-2181 


800-423-3858 
604-451-7900 
800-228-4563 
800-458-3410 
970-962-3991 
800-875-5109 
800-854-0547 
800-545-1349 
303-989-8000 
214-437-5320 
305-776-0031 
513-595-5900 
800-258-3860 
604-382-8268 
217-222-0160 
510-236-3700 
505-889-3585 
602-488-9755 
800-845-0408 
816-746-8300 
520-204-2597 
503-345-0019 
915-533-5119 
914-245-1128 
800-345-1354 
610-284-9289 
800-556-8866 
415-591-1400 
800-783-4239 


34,94 ..... 800-877-7979 


509-921-4001 


908-462-5964 
916-677-3210 
408-432-8100 


Page 

Company Number 
Larsen Electronics ...........-..2:s0++ dO 
Lindgren R.F. Enclosures Inc. ........ 34 
McManus Communications 
Mechem Electronics 
Megahertz Technology, Inc. ........... 63 
Microwave Filter Company Inc....... 20 
Modular Communication 
Systems 
Motorola Test Equipment 
MAXSGOM AGE: vesscisncsseseemwesrasssareases 60 
New Mar 
NOrcomm Corp. ....:s.:scsecseeererseerernene’ 38 
pe blo Fee eS nee ene nee 58 
Omnicron Electronics 
PhOtOCOMM, ING. ...... cece seneeeeeeeee 36 
Pipo Communications 
Polaris Industries 
Polyphaser Corporation 
Pyramid Communications 
Radio Express, INC. .......ccceeeeeee 62 
RAM Communications 

Consultants, INC... reer 55 
Ramsey Electronics, Inc. ............0+ 58 
RCW Distributing 
RMS Communications Group 
Rocky Mountain Comms. Inc. ........ 68 
Santa Fe Distributing 
Serviceware Corporation 
Sharp Communication 
SoftWright 
Solar Electric Specialties 
TESSCO 
TOWEIWARICR  s corconanarcvnancomme tl 


Transcrypt International, Ltd. ..........3 


Trident Micro Systems ............0.-+.43 
Triolgy Communications Inc. ............ 7 
Tripp Lite 

TX RX Systems Inc 

Vega, A Mark IV Company 

VersaTel Communications 

Vocom Products Company LLC 
WAVETEK 

The Webb Group 

West Coast Radio 0.0.0... 
Wetec Electronics ...............:.cesee 

W & W Associates 

IZENLON ING a oe wreck 21,27 


FastFact Advertiser 


Hotline 


800-426-1656 
708-307-7200 


.. 501-763-6250 


703-891-0563 
214-341-1119 
315-437-3953 


818-764-1333 
800-505-TEST 
800-638-5577 
800-854-3906 
916-477-8400 
206-661-1197 
203-928-0377 
800-223-9580 
916-644-5444 
800-752-3571 
800-325-7170 
310-430-5892 
703-266-1928 


908-636-6970 


-- 800-446-2295 


800-726-9015 
800-627-2022 
303-526-5454 


.. 913-492-8288 


613-521-7391 
800-548-2484 
303-344-5486 
800-344-2003 


.. 800-472-7373 


800-475-1780 
800-276-8799 


.. 800-798-7881 


601-932-4461 
312-755-8741 
716-549-4700 
818-442-0782 
800-456-5548 


800-USA-MADE 


800-392-8100 
615-647-9961 
310-268-2464 
800-249-1250 
800-221-0732 
206-820-6363 


POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 
With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx75"W x 9% "D) or the SL-11R (2%4"H x 7"Wx9%"D), 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 
Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
Cations industry. 
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9 , Irvine, CA 92718 
ASTRON Toaphone: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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Circle (2) on Fast Fact Card 


$79.95 | 


| 80-1000 
“Two-tone: 


e) ical CR-1 


$48. 95 bench PE-1000 $224.95 


Desktop: Paging Enc Encader. Two-tone sequential 
other formats'available.. 7:5" x 7.8" x:2,7" 


$59.95 | 
tial Decoder. 


DTD-1 $59.95 PE-4/PE-15 $99.95 


Single Function DTMF Decoder. 
Psst Ses @ unit provides Provides switch ppurpuse via 


radio. 
A call _—_ switched “outputs: from: nyo-tone 


Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 
control of local area paging is 
desired. 1.78" x-1.03"x 35" 


DCS-23 $59.95 
Digital Coded Squelch 
Encoder-Decoder. Pro- 


grammable to all codes. 
1.36" x 1.18" x .25" 


TS-32P 


paging calls, 1-25" x:2.0" x 4" 


$57.95 


Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any FM trans- 
ceiver. 1.25" x 2.0" x .4" 


‘TS-64 $64.95  SS-32SMP_ $27.95) SS-32PA $28.95 

Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
mable CFCSS Encoder- Encoder. Jumper program- Encoder. Custom tones or 
Decoder. 1.7" x .78" x .25" mable, .53" x 1.0" x .16" audible tones also avail- 


able. .9"x1.3"x 4" 


The Sky’s The Limit! 


For over 25 years. . 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year wat- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. 


ORANGE, CA 92665-4296 
(a) ‘308-3021 f AX | O14). 74-3420 
Entire U.S.A. (800) 854-0547 * FAX (800) 850-0547 
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‘Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, GA 94403 USA « Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
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